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Sanitarg  |nstitttte  of  (Swat  |§rilaim 


FOBMATIOir  Ol*  THB  IkBTITUTI. 

Thb  increasmg  impoitanoe  attached  to  Sanitary  Bdenoe  and  the 
recognised  position  it  was  assuming  in  the  public  mind,  appeared  to 
the  promoters  of  the  Sanitary  Institute  fully  to  justify  the  formation 
of  a  fTational  Society,  the  object  of  which  should  be  to  devote  itself 
easeltmvely  to  the  advancement  of  all  subjects  bearing  upon  Public 
Health.  In  furtherance  of  the  object,  a  meeting  was  held  at  St. 
James's  Hall,  on  the  13th  of  July,  1876,  at  which  lus  Grace  the  Duke 
of  Northumberland  presided,  when  it  was  unanimously  resolved : — 

First — "  That  in  the  opinion  of  this  meeting  the  sanitary  condition 
of  this  country  is  still  very  unsatisfactory,  and  that  further  legislation 
is  necessary  with  a  view  to  its  improvement ;  and  that  for  the  purpose 
of  collecting  and  imparting  information  upon  all  matters  connected 
with  the  subject  of '  JPublic  Health '  a  Society  be  now  formed,  to  be 
styled  *  The  limitary  Institute  of  Great  Britain.'  " 

Second — ''That  the  gentlemen  whose  names  are  appended  be 
requested  to  act  as  a  Committee  (with  power  to  add  to  their  number) 
for  the  purpose  of  carrying  out  the  previous  resolution  and  of  report- 
ing to  an  adjourned  public  meeting  to  be  held  during  the  second  week 
in  October  next."* 

The  Committee  appointed  to  report  upon  the  subject  considered  it 
would  add  greatly  to  the  usefulness  of  the  Institute  if  Mayors  of 
Boroughs,  Chairmen  of  Local  Boards,  Sanitary  Authorities,  Medical 
Officers  of  Health,  and  all  who  have  to  administer  the  Public  Health 
Acts,  would  associate  themselves  with  the  Institute,  either  in  their 
individual  or  corporate  capacity,  and  take  part  in  its  proceedings.  By 
thus  bringing  their  united  knowledge  and  experience  to  bcuftr  upon 
Sanitary  matters,  the  laws  relating  to  the  same  would  become  better 
known  and  be  more  efficiently  administered. 


Basis  or  thb  CoirsTiTimoK  of  thb  Ikstitutb. 

Sbotioit  I. 

Charier  of  Incorporation^  Membership^  and  Oovemment  of  the 

Institute. 

As  soon  as  practicable  a  Charter  of  Incorporation  shall  be  obtained, 
as  it  will  facilitate  some  portions  of  the  work  of  the  Institute,  more 

*  An  adjourned  public  meeting  was  held  on  the  14th  of  March,  1877,  when 
the  report  was  unanimously  adopted  and  a  Council  subsequently  appointed 
to  carry  it  into  effect 
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especially  the  examinations  as  set  forth  in  Section  II.  Until  a  Charter 
is  obtained,  the  examinations  shall  be  continued  as  heretofore,  and  a 
Begister  of  persons  certificated  as  competent  to  act  as  Local  Surveyors 
and  Inspectors  of  Nuisances  shaU  be  formed. 

The  Institute  shall  consist  of  Fellows,  Members,  Associates,  and 
Subscribers. 

Eellows  shall  be  elected  by  ballot  by  the  Council,  and  shall  include 
scientific  men  of  eminence,  persons  of  distinction  as  Legislators  or 
Administrators,  and  others,  who  have  done  noteworthy  Sanitary  work. 

All  Fellows  (except  those  who  have  already  become  Life  Members) 
shall  pay  a  fee  of  Ten  G-uineas  on  taking  up  the  Fellowship,  and  such 
fee  shall  entitle  the  Fellow  to  all  the  privileges  and  advantages  of  the 
Institute  for  life  without  further  payment. 

Any  person  proposed  by  three  Fellows  or  Members,  shall  be  eligible 
for  election  as  a  Member  of  the  Institute. 

Members  shall  be  elected  by  ballot  by  the  Council,  and  shall  be 
eligible  to  serve  on  the  Council,  and  to  vote  at  all  Elections  and  Meet- 
ings of  the  Institute.  The  admission  Fee  payable  by  a  Member  shall 
be  Three  Guineas,  and  the  Annual  Subscription  Two  Guineas. 

Medical  Officers  of  Health  and  Medical  Men  holding  Certificates 
in  Sanitary  Science  firom  any  University  or  Medical  Corporation 
shall  be  entitled  to  be  enrolled  as  Members  of  the  Institute  without 
Admission  Fee. 

Members  desirous  of  becoming  Life  Members  may  do  so  on  payment 
of  Ten  Guineas  in  lieu  of  the  Annual  Subscription. 

Ail  persons  who  have  passed  the  Examination  and  received  the 
Certificate  for  Local  Surveyor  from  the  I&stitute,  shall,  by  virtue  of 
having  so  passed,  become  Members  of  the  Institute  upon  the  payment 
of  Five  Guineas  (without  ATinn^l  Subscription),  in  addition  to  ^e  fee 
paid  for  the  Examination. 

Any  one  proposed  by  two  persons,  either  Fellows,  Members,  or 
Associates  of  the  Institute,  shall  be  eligible  to  be  elected  as  an  Asso- 
ciate of  the  Institute,  the  election  to  be  by  ballot  by  the  Council.  The 
Admission  Fee  payable  by  Associates  shall  be  Two  G-uineas,  and  the 
Annual  Subscription  One  GKiinea. 

All  persons  who  have  passed  the  Examination  and  received  the 
Certificate  for  Inspector  of  Nuisances  from  the  Institute,  shall,  by 
virtue  of  having  so  passed,  become  Associates  of  the  Institute  upon 
the  payment  of  Throe  Guineas  (without  Annual  Subscription),  in 
addition  to  the  fee  paid  for  the  Examination. 

Persons  of  either  sex,  interested  in  the  advancement  of  Sanitaiy 
Science,  shall  be  entitled  to  be  enrolled  as  subscribers  on  payment  of 
One  Guinea  annually.  Annual  Subscribers  shall  be  entitled  to  attend 
and  to  take  part  in  the  discussions  at  all  meetings  and  Congresses  of 
the  Institute,  and  shall  have  free  admission  to  the  Conversasdoni  and 
Exhibition^  of  Sanitary  Appliances  held  in  connection  with  the 
Institute,  so  long  as  they  continue  to  pay  their  Subscription. 

Donors  of  Ten  Gidneas  and  upwards  shall  be  entitled  to  be  enrolled 
aa  '*  Life  Subscribers,"  with  all  the  privileges  and  advantages  of  Annual 
Subscribers  without  further  payment. 
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Subscribers  of  Half-ft-Ghiinea  to  anj  Congress  of  the  Institate  shall 
be  entitled  to  a  card  of  admission  to  the  Meetings,  Addresses,  Con- 
versaaoni.  Excursions,  and  Exhibition  held  in  connection  with  that 
Congress. 

The  Institute  shall  be  goTemed  by  a  President,  Yioe-Presideots, 
and  a  Council  of  Twenty-four,  consisting  of  Fellows  and  Members  of 
the  Institute,  of  whom  not  less  than  two^thirds  shall  be  Fellows. 
The  Council  shall  be  chosen  bv  the  Fellows  and  Members.  One-fourUi 
of  the  Council  shall  retire  annually,  and  shall  not  be  eligible  for  re- 
election for  one  year. 

The  fbrst  President  of  the  Institute  shall  be  His  Grace  the  Duke 
of  Northumberland.  Future  Presidents  and  Vice-Presidents  shall  be 
elected  by  the  Council.  The  Council  shall  have  the  power  of  electing 
Honorary  Members  of  the  Institute,  Honorary  Foreign  Associates, 
and  Corresponding  Members  of  the  Council. 


SBonoK  n. 
ObjeetM  of  the  InBtihUe. 

To  devote  itself  to  the  adrancement  of  Sanitary  Science  and  the 
diffusion  of  knowledge  relating  thereto. 

To  examine  and  to  grant  Certificates  of  Competence  to  Local 
Surreyors  and  Inspectors  of  Nuisances,  and  to  persons  desirous  of 
becoming  such  or  of  obtaining  the  Certificate.  The  Examinations 
shall  be  held  at  such  times  and  in  such  places  as  the  Council  may 
direct. 

A  Board  of  Examiners  shall  be  appointed  by  the  Council ;  such 
Board  shall  consist  of  gentlemen  representing  Medical,  Chemical, 
and  Sanitary  Science,  Engineering,  Architecture,  and  Sanitary  Juris- 
prudence. 

The  Examination  for  Local  Surreyors  shall  include  a  competent 
knowledge  of  the  Statute  relating  to  Sanitary  Authorities,  of  Sanitary 
Science  and  Construction,  and  of  Engineering. 

The  Examination  for  Inspectors  of  Nuisances  shall  comprise  the 
elements  of  Sanitary  Science,  together  with  Sanitary  Construction, 
and  the  Statutes  relating  to  the  prevention  of  disease  and  the  sup- 
pression of  nuisances  injurious  to  health. 

Fees  shall  be  charged  for  the  Examinations,  and  a  Certificate  of 
Competence,  signed  by  the  Examiners,  shall  be  granted  to  successiul 
candidates,  entitling  them  to  be  designated  as  '*  Certificated  by  the 
Sanitary  Institute  of  Oreat  Britain.'' 

A  Congress  shall  be  held  by  the  Institute  for  the  consideration  of 
subjects  relating  to  Hygiene  at  such  times  and  places  as  the  Council 
may  direct. 

Exhibitions  of  Sanitary  Apparatus  and  Appliances  shall  be  held 
from  time  to  time  as  the  Council  may  direct. 

FeUows,  Members,  Associates,  and  Subscribers  shall  have  the  right 
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of  Free  AdmiBsion  to  the  EzhifailionB  of  the  Institute  whenever  thej 
are  open.  All  fees  payable  bj  Exhibitors  and  the  Public  shall  be 
fixed  by  the  Council  and  belong  to  the  Institute. 

A  Catalogue  shall  be  published  under  the  direction  of  the  Council 
as  a  permanent  record  of  the  Exhibitions. 

The  Institute  shall  take  such  steps  as  may  be  within  its  power  to 
obtain  a  complete  r^;istration  of  sickness,  especially  of  preventable 
diseases. 

The  Institute  shall  endeavour  to  secure  the  services  of  medical 
men  and  others  specially  qualified  to  give  lectures  on  subjects  relating 
to  the  prevention  and  spread  of  disease. 

The  Institute  shall  encourage  the  formation  of  classes  for  technical 
instruction  in  Sanitary  Science  in  such  a  way  as  may  seem  advisable 
to  the  Council. 

A  Library  shall  be  formed  in  connection  with  the  Institute. 
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ANNUAL  REPORT  OF  THE  COUNCIL 

FOB  188^^. 


I9  presenting  this  the  Sixth  Annnal  Report  to  the  Fellows  and 
Members  of  the  Institute,  the  Council  would  remark  that  the  objects 
of  the  Institute  are  being  graduallj  attained,  and  thej  are  glad  to 
record  marked  progress  in  the  Examinations  and  Exhibitions. 

The  Anniversary  Mating  of  the  Institute  was  held  in  the  Theatre 
of  the  Boyal  Institution,  by  the  kind  permission  of  the  Board  of 
Managers,  on  July  13th,  1882.  His  Grace  the  Duke  of  Northumber- 
land, President  of  the  Institute,  occupied  the  chair,  and  a  paper  on 
"  The  Work  of  the  Sanitary  Institute  of  Great  Britain,"  was  read  by 
E.  G.  Bobins,  tjb.a.,  P3J.b.a.  The  paper  has  been  published  in  Vol. 
m.  of  the  Transactions  of  the  Institute. 

The  Fifth  Autumn  Congress  of  the  Institute  was  held  at  New- 
castle-upon-Tyne from  September  26th  to  30th  by  invitation  of  the 
Mayor  and  Corporation.  Captain  Douglas  Galton,  b.b.,  o.b.,  n.o.L., 
F.BJS.,  presided.  The  papers  read  at  the  Congress,  which  have  been 
published  in  full  in  Vol.  lY.  of  the  Transactions,  are  well  worth 
the  careful  attention  of  the  Members.  A  very  large  amount  of 
interest  in  the  meeting  was  shown  both  by  the  Metropolitan  and 
FroTindal  Press,  and  the  papers  and  discussions  were  reported  by 
them  at  more  than  usual  lengtJi. 

Several  well-arranged  Excursions  were  held  in  connection  with 
the  Congress,  especially  one  to  Alnwick  Castle,  by  the  invitation  of 
His  Once  the  Duke  of  Northumberland,  President  of  the  Institute, 
at  which  about  250  persons  were  present. 

The  Exhibition  was  very  satisfiustory,  and,  in  many  respects,  the 
best,  although  not  quite  the  largest  that  has  been  held  by  the 
Institute.  There  were  110  exhibitors  and  600  exhibits ;  12  Medals, 
besides  the  Bichardson  Gold  Medal,  which  had  not  been  awarded 
since  1878,  and  70  certificates  were  awarded  at  the  close  of  the 
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Exhibition,  and  37  exhibits  were  deferred  for  further  practical  trial ; 
the  result  of  these  trials  will  be  made  known,  and  the  medals  and 
certificates  will  be  presented,  at  the  Anniversary  Meeting  in  Julj 
next. 

The  Exhibition  was  visited  hj  8,373  persons. 

During  the  year  two  Examinations  for  Local  Surreyors  and  In- 
spectors of  Nuisances  were  held  by  the  Institute.  At  the  Examina- 
tion in  June,  thirteen  candidates  presented  themselves,  four  for  Local 
Surveyors  and  nine  for  Inspectors  of  Nuisances.  Two  candidates 
were  Certificated  as  competent  to  discharge  the  duties  of  Local  Sur- 
veyors, and  eight  as  competent  to  discharge  those  of  Inspectors  of 
Nuisances. 

At  the  Examination  in  November,  eight  candidates  presented 
themselves,  two  for  Local  Surveyors,  and  six  for  Inspectors  of 
Nuisances ;  one  candidate  was  certificated  as  competent  to  discharge 
the  duties  of  Local  Surveyor,  and  five  as  competent  to  discharge 
those  of  Inspectors  of  Nuisances. 

The  Council  are  glad  to  report  that  there  is  a  steady  increase  in 
the  numbers  attending  the  Examinations,  and  in  the  towns  and 
corporations  who  recognise  the  value  of  the  certificates  granted  by 
the  Institute. 

The  Council  much  regret  that  they  have  to  report  the  death  of 
Dr.  William  Earr,  O.B.,  d.oJj.,  f.b.s.,  the  most  eminent  statistician 
of  all  matters  relating  to  public  health,  who  materially  assisted  in  the 
inauguration  of  this  Institute,  and  was  from  the  first  one  of  the 
Vice-Presidents,  and  of  Major-Gren.  H.  T.  D.  Scott,  b.b.,  o.b.,  p.b.s.^ 
a  former  Member  of  Council.  Votes  of  condolence  and  sympathy 
with  the  relatives  were  unanimously  passed  at  the  meeting  of  Council 
on  April  26, 1883.  They  have  also  to  regret  the  death  of  Dr.  T. 
Moffat,  Fellow,  and  of  Dr.  B.  Elliot,  W.  Molyneux,  and  Dr.  Prall, 
Members. 

r 

There  have  been  elected  since  last  Annual  Meeting  3  Fellows, 
20  Members,  and  7  Associates.  The  numbers  now  on  the  EoU  of  the 
Institute  are  88  Fellows,  192  Members,  20  Associates,  21  Subscribers, 
and  30  Honorary  Foreign  Associates.    Total,  351. 

The  retiring  Members  of  Council  this  year  are  Heniy  C.  Burdett, 
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F.L.8.,  F.8.s.y  T.  W.  Grimshaw,  m.a.,  h  j>.,  James  Lemon,  m.i.c.b., 
F.sj.Ba.,  F.  Maxwell  Ljte,  ci.c.,  f.cs.,  William  Ogle,  k.a.,  m.d., 
and  The  Bev.  E.  Temple,  d.d.,  Lord  Bishop  of  Exeter. 

YoL  III.  of  the  Transactions  has  heen  puhlished  during  the  year. 
The  interest  of  the  Yolume  is  well  kept  up  hy  the  papers,  and  abstracts 
of  papers,  read  at  the  Ordinary  Meetings  during  1881  and  1882, 
with  the  long  discussions  upon  them. 

YoL  lY.  has  also  been  published,  and  contains  an  account  of  the 
Congress  and  Exhibition  at  l^ewcastle-upon-Tyne  in  1882. 

The  proposed  G-oyemment  measure  for  the  municipal  government 
of  the  metropolis  was  considered  so  important  by  the  Council  that 
they  have  sent  a  communication  to  the  Home  Secretary  suggesting 
that  provision  should  be  made  in  the  bill  for  securing  proper  qualifi- 
cations on  the  part  of  Sanitary  Officers  appointed  under  the  Act. 

The  Council  have  now  under  consideration  the  question  of  t}ie 
notification  of  infectious  diseases,  and  are  collecting  information  from 
those  towns  where  compulsory  regulations  are  in  force,  with  a  view 
to  holding  a  Meeting  of  the  Institute  to  discuss  the  subject. 

The  Congress  and  Exhibition  this  year  will  be  held  at  Glasgow, 
an  invitation  from  the  Lord  Provost  and  Town  Council  having  been 
accepted  during  the  Meeting  at  Newcastle.  The  Council  confidently 
hope  that  the  Tisit  to  this  one  of  the  most  important  towns  in  the 
kingdom,  will  prove  to  be  the  most  successful  of  the  Congresses, 
not  only  in  the  value  of  the  papers  and  the  success  of  the  Meeting, 
but  also  in  assisting  the  general  advance  of  the  interests  of  the 
Institute.  Under  these  circumstances  the  Council  rely  on  a  full 
attendance  of  members. 
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SANITARY  INSTITUTE 

■ 

Abstract  of  Cash  Receipts  and  Payments 


X    8.    d.      j£    8.    d. 


To  Balance  at  Bankers  as  per  Pass-Book  of 
the  Institute,  December  Slst,  1881, 


viz.:- 


Wyatt  Edgell  Fund 
General  Account 


To  Fellowship  Fees 
„  Admission  Fees 


»» 


Life  Compositions 


„  Annual  Subscriptions 
Examination  Fees 


»> 


»» 


?» 


?» 


Sale  of  Publications 

Loan  from  Members  of  Council 

Eeport  on  Sanitary  Exhibition 


To  Balance  1st  of  January,  1882 
„  Beceipts 


200 

0 

0 

49 

9 

1 

249  9 

1 

63 

0 

0 

43 

1 

0 

46 

4 

0 

162  6 

160  13 

37  16 

10  19 

100  0 

47  0 

0 
0 
0 
2 
0 
0 

X758    2    3 


EXHIBITIOIJr 

£    8.  d. 

62    3    8 

488    3    4 


£640    7    0 


Audited  and  found  correct  with  the  books  of  the  Institute, 

MAGNUS  OHEEN,  1    .    , ., 
EENEST  TUENEE,  J  ^^*«^^'- 


April  28t^,  1883. 
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OF  GREAT  BRITAIN. 

for   the    Tear  ending  ^\%t  December^   1882. 


^    8.     d.       X     8.    d. 


By  Expenditure : — 

* 

• 

Office  Furniture . . 

•   • 

11  12 

10 

Bent  and  Taxes  . . 

•  • 

52    2 

0 

Salaries  and  Wages 

•   • 

154    5 

0 

Postage,  Telegrams  and  Carriage 

31  11 

4 

Tncidental  Expenses 

•  • 

39    7 

0 

Stationery  and  Printing 

•  • 

29     2 

9 

Ordinary  Meetings 

•   • 

31  11 

0 

Examination  Expenses  . . 

«   • 

37    5 

3 

^ 

Library    . . 

•   • 

2    6 

1 

Congress . . 

•  • 
■ 

87  12 

8 

476 

15 

11 

„  Wyatt  EdgeU  Prize     .. 

•   • 

200 

0 

0 

„  Beport  on  Sanitary  Exhibition 

•   • 

47 

0 

0 

„  Balance  at  Bank  December  Slst, 

1882 

• 

34 

6 

4 

£758 

2 

3 

ACOOTJKT. 

By  Expenditure 
„  Balance  at  Bank  December  31st,  1882 


JL     s.    d. 
281  14     4 

258  12     8 


£540     7     0 


NOTICE. 


The  Institute,  as  a  body,  is  not  responsible  for  the  iacts  and 
opinions  advanced  in  the  Addresses  and  Papers  published  in  its 
Transactions. 
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THE  RELATIONSHIP  BETWEEN   GEOLOGY 

AND  SANITATION. 

Adbbess  by  W.  Eassie,  C.E.,  F.L.S.,  F.G.S. 

Anniversary  Meeting^  July  \2ihj  1883. 


The  few  remarks  which  I  shall  have  the  honoar  of  making  to- 
day in  yonr  presence,  will  bear  upon  the  relationship  between 
G^eology  and  Sanitation,  or  what  would  broadly  be  called 
Health.  They  will  in  no  way  treat  upon  the  relationship 
between  Geology  and  Sanitary  Engineering,  or  any  of  the 
remedial  measures  taken  from  time  to  time  by  man,  to  counter- 
act any  unhealthy  Geological  surface  presentEitions.  To  follow 
out  my  subject  faithfully,  I  must  also  eschew  all  matters  con- 
nected with  Botany,  per  se,  although  I  may  be  obliged  to  refer 
occasionally  to  some  actions  of  vegetation,  which  may  affect 
the  healthy  conditions  of  some  Geological  underground  for- 
mations and  superficial  deposits.  Neither  do  I  consider  it 
within  the  province  of  my  subject  to  deal  with  Meteorology  or 
witJi  Climatology,  because  the  relationship  of  these  subjects  to 
Health  are  vast,  requiring  independent  treatment,  which  I 
trust  they  will  receive  at  the  hands  of  the  distinguished  mem- 
bers of  the  Meteorological  Society,  who  are  now  members  of  our 
Institute.  I  take  it  for  granted  that  the  earth  was  made  for 
man,  and  not  man  for  the  earth,  and  inasmuch  as  the  earth  is 
simply  a  speck,  or  almost  so,  in  our  solar  system,  the  relation- 
ship between  Health  and  the  Meteorological  laws  bearing  upon 
our  earth's  crust,  really  call  for  a  separate  grand  division  of 
our  subject. 

I  only  seek  in  this  short  address  to  present  you  with  a  few 
instances  where  Geology  becomes  the  handmaiden  of  healthi- 
ness, or  otherwise,  to  the  beings  bom  upon  its  surface ;  and  the 
time  at  my  command  will  not  allow  me  to  treat  of  any  of  the 
modes  in  which  our  terrestrial  habitation  is  fouled  by  its  present 
or  past  possessors.  I  shall  say  as  little  as  possible  upon 
Mineralogy,  although  it  is  very  intimately  bound  up  with  the 
lithological  character  and  constitution  of  our  rocks. 

With  Geology,  as  a  producer  of  stone,  slate,  and  other  sub- 
stances which  go  to  make  up  our  habitations  and  pave  our 
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streets,  and  so  forth,  I  have  nothing  to  do.  Neither  can  I 
treat  its  relation  to  the  Soil,  its  mechanical  relations,  density, 
division,  adhesive  power,  capacity  of  attracting  and  holding  air, 
of  containing  water;  its  capillary  power,  its  relation  to  the 
atmosphere,  its  relation  to  heat,  and  its  power  of  retention  of 
the  same.  We  have  nothing  to  do  either  with  the  application  of 
chemistry  to  Soils,  or  as  to  whether  they  may  contain  anything 
inimical  to  vegetation,  or  be,  agriculturally  speaking,  short  of 
any  factors  for  general  usefulness.  We  have  nothing  to  do 
with  the  improving  and  enriching  of  soils  by  chemical  or 
natural  applications,  or  with  the  mixing  of  certain  clays  with 
soils  and  sands ;  with  their  pauperization  by  too  frequent  crop- 
ping, or  with  the  improvements  made  possible  in  them  by  means 
of  weeding  and  draining.  All  we  need  now  take  into  con- 
sideration is  where  Geology  and  Health-essentials  come  into 
natural  contact. 

Without  going  into  the  question  of  food  production  in  any 
detail,  there  can  oe  no  doubt  that  a  man's  health  depends  upon 
the  kind,  quality,  and  quantity  of  the  food  which  he  consumes, 
and  inasmuch  as  all  foods  are  derived  from  the  earth — ^whether 
animal  or  vegetable — and  are  obtainable  according  to  the  rate 
of  production,  it  may  be  wise  to  consider  for  a  moment  the  very 
wonderful  powers  which  some  strata  possess  over  others. 

Let  us  consider  agriculture  only.  The  student  will  find  that 
the  productiveness  of  soils,  as  remarked  by  Mr.  Chambers,  has 
no  relation  to  the  Chronological  succession  of  the  various  for- 
mations. 

"The  mere  Geological  composition  of  soils  afford  no  very 
reliable  criterion  of  economic  value.  The  same  rock  that  pro- 
duces the  almost  barren  soil  of  Argyllshire,  weathers  into  the 
fertile  soil  of  the  Channel  Isles,  ana  to  the  Old  Red  Sandstone 
is  due  at  once  the  rich  soil  of  Hereford  and  Monmouth,  &c, 
and  some  of  the  most  barren  heaths  and  moors  in  Scotland." 

The  bulk  of  the  tertiary  formations  are,  however,  very 
fertile.  With  regard  to  the  thin  soils  overlying  the  chalk, 
they  are  of  little  value  and  do  not  retain  moisture.  When  the 
chalk,  however,  is  found  naturally  covered  to  some  depth,  with 
sands  and  clays,  considerable  fertility  results.  The  Lias  and 
Oolitic  formations  furnish  valuable  clays  of  great  richness,  but 
they  require  considerable  labour  and  attention. 

Perhaps  the  highest  per  centage  of  valuable  land  is  found 
associated  with  the  Old  Red  Sandstones,  and  Limestones,  and 
Marl  beds.  The  same  may  be  said  of  the  Mountain  Limestone 
and  New  Red  Sandstone.  As  for  the  igneous  rocks,  though 
exhibiting  much  fruitfulness  where  well  disintegrated,  their 
value,  as  a  food  producing  superficies,  is  not  great. 


23 

Changing  the  subject,  let  us  now  regard  the  kinds  of  for- 
mation chosen  by  the  earliest  civilized  people  in,  for  instance, 
our  own  country.  We  shall  find  this  of  interest.  It  has  been 
truthfully  observed  by  Mr.  Topley,  of  the  Geological  Sur\'ey, 
that  the  outcroppings  of  divers  Geological  formations,  *'are 
marked  by  the  occurrence  thereon  of  numerous  villages,  whilst 
certain  neighbouring  formations  are  almost  without  any."  Mr. 
Prestwich  remarks  that  London  was  first  peopled  upon  its 
gravel  bearing  surfaces,  because  these  readily  yielded  good 
water.  Where  the  eastern  part  of  Northumberland,  says  Mr. 
Topley,  presents  isolated  areas  of  a  certain  Sandstone,  these 
rocky  patches  contain  the  ancient  villages  and  most  important 
handets.  This  was  because  the  soil  was  dry,  and  pure  springs 
occurred  at  the  edge  of  the  clay.  Of  course,  the  sites  of  more 
modem  villages  have  been  chosen  because  of  the  underground 
mineral  wealth,  but  this  is  only  a  further  instance  of  the  power 
exerted  over  man  by  Geology.  In  the  district  alluded  to,  out 
of  twenty-three  villages,  thirteen  were  at  first  built  upon  rock, 
six  upon  sand,  and  only  one  upon  clay.  Elsewhere  he  shows 
that  narrow  bands  of  clay  are  rarely  found  to  be  the  sites  of 
villages,  and  houses  are  even  scarce ;  also  that  while  wide  clay 
areas  are  sparsely  populated,  on  the  intermediate  formations  of 
sand  and  Limestone,  villages  abound.  It  will  also  be  found 
that  a  '*  relation  exists  between  the  boundaries  to  which  these 
villages  give  their  names,  and  the  great  physical  features  caused 
by  the  outcropping  of  certain  strata."  It  appears  absolutely 
certain  that  the  land  divisions  of  the  south-east  of  England, 
have  a  well  marked  and  constant  relation  to  these  great 
physical  features.  The  position  of  the  parishes  was  not  the 
result  of  accident,  or  according  to  an  order  from  Church  or 
King,  but  resulted  from  these  same  great  physical  features. 
It  has  also  been  remarked  by  another  author,  that  *^no  less 
than  nineteen  of  the  largest  and  most  important  towns  in 
England,  from  Exeter  to  Carlisle,  are  all  situated  along  the 
line  of  one  Geological  formation,  the  New  Red  Sandstone, 
which,  in  addition  to  its  own  mineral  treasures  of  rock,  salt, 
gypsum,  soda,  and  metalic  ores,  usually  covers  the  invaluable 
deposit  of  coal,  at  once  yielding  an  incentive  and  supply  to  the 
vast  and  enterprising  population  of  this  favoured  district." 
Here  is  another  case  where  Geology  directly  affects  the  habitat 
and  condition  of  man. 

When  Geology  was  compai*atively  a  young  Science,  it  was 
nevertheless .  common  to  compare  the  chalk  with  its  clean  soil, 
clear  air,  and  pure  water,  to  the  foggy  atmosphere  and  impure 
water  supply  of  the  London  clay.  The  dry  nature  of  a  sandy 
soil,  was  also  compared  with  the  moisture  and  malaria  of  a 
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marshy  district.  This  was  first  observed  by  Mr.  G.  F.  Richard- 
son and  comprehended  pretty  much  all  that  Geology  was 
supposed  to  have  in  common  with  Public  Health.  Since  then, 
however,  we  have  begun  to  particularise.  For  instance^  we  say, 
that  buildings  erected  upon  the  Limestones,  such  as  the  Moun- 
tain Limestone,  and  the  Oolitic  Series  and  on  well-drained 
sands,  are  built  upon  dry  ground.  If  built  on  the  Marlstone, 
the  subsoil  would  be  termed  more  moist — if  Jbuilt  on  the  Lias 
or  alluvial  ground,  the  soil  would  be  denominated  a  damp  one. 

It  should  be  borne  in  mind,  that  throughout  this  paper,  I 
have,  on  nearly  every  occasion,  when  quoting  an  Author,  been 
obliged  to  condense  his  remarks  into  the  smallest  possible  space, 
I  trust  without  spoiling  the  sense. 

But  there  is  one  passage  which  I  must,  perforce,  quote  in  full, 
it  is  so  true,  and  so  suggestive,  and  bears  considerably  upon  our 
subject,  because  there  can  be  no  health,  as  Juvenal  suggests, 
unless  there  be  a  sound  mind  in  a  sound  body. 

The  sentence  was  written  by  Mr.  G.  F.  Kichardson,  and  is  as 
follows,  "  The  moral  and  social  f eeUngs  of  the  inhabitants  of 
particular  districts  are  alike  influenced  by  Geological  situation ; 
and  the  enterprise  of  the  islander  and  the  local  patriotism  and 
attachment  to  home  of  the  mountaineer,  and  the  native  of 
primary  districts,  are  (often  without  the  consciousness  of  the 
parties  themselves)  inspired  by  the  physical  geography  of  their 
native  region." 

Such  an  argument  as  the  above,  but  with  a  more  direct 
bearing  upon  our  subject,  might  be  reasoned  out  in  respect  of 
the  various  classes  of  workers,  which  are  associated  with  divers 
Geological  Formations.  In  the  huge  iron  districts,  where  coal 
and  iron  abound,  where  men — day  workers  and  all  night  workers 
— are  herded  together  in  the  smallest  possible  space,  so  as  to  be 
near  their  furnaces  and  rolling  mills,  one  would  not  expect  to 
find  the  robust  health  and  longevity  enjoyed  by  the  fishermen 
on  the  sea  coast.  Neither  would  one  look  for  a  community  of 
husbandmen  upon  hills  formed  of  hard  slaty  rocks,  with  scarcely 
any  soil  upon  them,  on  account  of  their  great  resistance  to  de- 
composition. Thus  upon  the  granitic  formations,  which  have 
never  been  abraded,  or  been  covered  during  the  glacial  era  with 
many  kinds  of  soils — as  in  the  case  of  the  Highlands  of  Scot- 
land— one  would  expect  to  discover  little  else  than  wild  game. 

It  is  very  different  in  the  case  of  the  great  central  valley  of 
Scotland,  termed  by  Professor  Ramsay,  one  of  the  most  fertile 
areas  in  Great  Britain ;  here  are  farmers  by  the  thousands,  and 
the  highest  condition  of  agriculture.  It  is  curious  also  to  note, 
that  upon  the  Old  and  New  Sandstones  and  Marls  in  Devon- 
shire,  Herefordshire,  and  Gloucestershire,  &c,,   where  many 
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crops  are  jsrown,  the  above  districts  are  termed  the  great  tree 
districts  of  Great  Britain^  and  are  famous  for  apples  and  pears. 
Those  healthy  beverages,  cider  and  perry,  so  largely  consumed 
by  the  agricultural  population,  have,  therefore,  a  direct  associa- 
tion with  the  characters  of  the  rocks,  seeing  that  they  will  not 
flourish  upon  other  soils.  It  is  another  very  curious  fact,  that 
the  plain  of  the  Carse  of  Gowrie,  also  famous  for  its  apples,  is 
situated  over  a  tract  of  the  Old  Ked  Sandstone. 

It  is  singular,  taking  England  as  an  example,  that  the  dis- 
tribution of  certain  diseases  largely  depends  upon  the  absence 
or  otherwise  of  valleys  and  rivers,  along  which  the  winds  can 
sweep  without  interruption,  in  other  words,  upon  the  physical 
conformation  of  our  Island,  as  it  was  left  at  the  end  of  the  last 
Geological  epoch,  when  it  became  fit  for  the  residence  of  man. 
I  will  mention  one  or  two  instances,  and  the  lessons  which  they 
teach  would  amount  to  this,  that  before  making  choice  of  a 
locality  for  people  subject  to  certain  ailments,  it  is  wise  to  take 
its  Geological  structure  into  consideration.  Dr.  Alfred  Havi- 
land  says,  after  years  of  study  on  this  matter,  that  ^Hhose 
coastal  counties  most  exposed  to  the  prevailing  winds,  and 
most  free  from  obstructions  to  their  full  operation,  have  the 
least  mortality  "—due  to  heart  disease — "  whereas  those  coastal 
counties,  such  as  those  along  the  South  Coast,  which  have 
barrier-like  rocks,  and  other  characters  which  tend  to  interfere 
with  the  full  sweep  of  the  sea  winds,  are  those  which  have  a 
high  mortality."  Where  the  precipitous  and  wall-like  rocks  are 
intersected  by  every  variety  of  sea  inlet,  opening  into  wide 
vaUeys  through  which  the  winds  can  scour  along,  there  is  a 
lower  mortality.  He  also  remarks  that  "  coincident  with  the 
lowest  exposure  to  the  sea,  as  in  the  Midland  counties,  is  the 
highest  mortality  of  heart  disease  in  those  counties,  and  the 
lowest  amount  of  mortality  is  coincident  with  the  greatest 
amount  of  exposure.  The  coimties  which  lie  intermediately 
between  these  extremes,  have  also  an  intermediate  amount  of 
death  rate."  His  conclusions  have  been  worked  out  with  the 
extremest  care,  accompanied  with  maps.  As  an  example,  it 
may  be  instanced  that  the  East  Yorkshire  group  of  counties, 
which  is  bound  by  a  precipitous  coast  of  Oolite  and  chalk  cliffs, 
say  from  Whitby  to  Bridlington  Bay,  and  has  no  sea  inlets, 
with  an  inland  directed  water  shed,  these  counties  have  a  high 
mortality.  The  low  coast  of  sea-board  between  Bridlington 
and  the  Isle  of  Sheppey,  differently  situated  in  respect  of 
offering  no  check  to  the  winds,  has  a  very  low  mortality. 
These  conclusions  are  well  worthy  of  attention  and  are  of  serious 
moment,  seeing  that  the  mortality  from  heart  disease  and 
dropsy,   amount  to  more  than  one  seventeenth  part  of  the 
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mortality  from  all  causes.  London,  as  a  division,  has  a  low 
mortality,  and  coincident  with  this,  it  is  traversed  by  the  great 
sea  inlet,  the  Thames,  with  a  twice  a  day  average  rise  of  the 
tide,  between  sixteen  and  twenty  feet. 

About  fifteen  years  ago,  Dr.  Buchanan  examined  three  of 
the  Southern  counties  of  England,  with  regard  to  the  distribu- 
tion of  phthisis  or  consumption,  and  without  going  into  the 
details  of  his  report,  I  will  give  his  conclusions  which  are  as 
follows : — 

^'  Within  the  counties  of  Surrey,  Kent,  and  Sussex,  there  is, 
broadly  speaking,  less  phthisis  among  populations  living  on 
porous  soils,  than  among  populations  living  on  impervious  soils." 

"  Within  the  same  counties  there  is  less  phthisis  among 
populations  living  on  high-lying  pervious  soils,  than  among 
populations  living  on  low-lying  pervious  soils." 

'*  Within  the  same  counties  there  is  less  phthisis  among 
populations  living  on  sloping  impervious  soils,  than  among 
populations  living  on  flat  impervious  soils." 

'*  The  whole  of  the  foregoing  conclusions  combine  into  one — 
which  may  now  be  affirmed  generally,  and  not  only  of  particu- 
lar districts^ — that,  wetness  of  soil  is  a  cause  of  phthisis  to  the 
population  living  upon  it." 

Dr.  Haviland,  a  few  years  ago,  writing  upon  phthisis  in 
females,  says  that  *^  the  warm  fertile  ferruginous  Red  Sand- 
stone tracts  of  country  are  remarkable  for  forming  the  sites  of 
the  most  extensive  series  of  low  mortality  groups  throughout 
England."  The  high  elevated  ridges  of  non-ferruginous  and 
unfertile  carboniferous  limestone  and  coal,  and  the  elevated, 
hard,  unfertile  non-ferruginous  silurian  for  the  sites  of  the 
most  extensive  series  of  high  mortality  groups." 

It  is  pleasing  to  know  that  the  truthfulness  of  the  above  has 
been  proved  by  the  great  lowering  of  the  death  rate  where 
districts  have  been  sewered  and  drained.  Dr.  Buchannan  is  a 
cloud  of  witnesses  in  himself  upon  this  point.  Dr.  Wilson 
has  also  stated  that  in  the  Kelsoe  district,  fever  and  ague, 
which  formed  nearly  one-half  of  the  diseases  of  the  population, 
almost  wholly  disappeared  in  ten  years,  consequent  upon  the 

general  extension  of  an  efficient  drainage  through  the  neigh- 
ouring  country. 
Passing  to  the  subject  of  Cholera  visitations  and  their  relation- 
ship to  certain  subsoils,  some  curious  facts  present  themselves. 
I  would  prefer  for  the  present  to  consider  Malaria  and  Cholera 
in  the  one  group,  seeing  that  there  are  certain  Geological 
associations.  In  manifesting  partiality  for  the  alluvium  oi  the 
River  Ganges,  say  Drs.  Lewis  and  Cunningham  in  1878, 
Cholera  is  not  singular.    Malaria  and  kindred  diseases  flourish 
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about  the  deltas  of  lar^  rivers  everywhere.  Malaria,  they 
continae,  resembles  Cholera  markedly  in  this,  that  in  many 
localities,  such  as  the  swamps  of  South  Australia,  both  are 
equally  unknown.  The  distribution  of  Malaria  is  not  less 
inexplicable  than  that  of  Cholera,  as  for  example,  its  occurrence 
in  the  Oases  of  the  Desert  Sahara,  in  North  Africa.  They 
further  add  that  the  history  of  Cholera  throughout  India  pre- 
sents one  common  feature,  and  that  it  can  only  be  fairly 
regarded  as  endemic  in  such  localities  as  manifest  a  close 
resemblance  to  the  more  superficial  layers  of  their  Geological 
formation. 

In  1832,  when  Cholera  first  appeared  in  Paris,  M.  Boube^, 
after  long  researches  satisfied  himself  that  there  was  an 
essential  connection  between  the  geological  condition  of  the 
earth,  and  the  tendency  manifested  by  Cholera  to  devastate 
certain  parts,  while  it  left  others  untouched.  He  says  further, 
that  in  countries  where  endemic  diseases  exist,  as  in  those 
where  epidemics  were  frequent,  he  found  that  the  disease  in 
almost  every  country,  was  limited  by  the  area  of  the  geolo- 
gical formation,  and  that  each  geological  basin  constituted  a 
natural  seat  for  morbid  affections — in  snort — that  the  '*  Medical 
constitution"  of  every  country  depended  on  its  geological  con- 
stitution, in  all  cases  where  this  Geological  constitution  showed 
a  distinctly  traced  character.  The  Cholera  in  Paris  was  most 
virulent  and  most  marked  in  those  parts  where  there  were 
tertiary  or  alluvial  strata,  and  it  made  but  little  progress, 
if  any,  in  those  countries  where  there  existed  non-absorbing 
rocks.  He  gives  several  curious  facts  in  support  of  this  theory. 
For  instance,  in  Lyons  there  were  fatal  cases  only  in  one  fau- 
bourg, and  that  occurred  on  diluvial  soil.  But  owing  to  the 
rest  of  the  town  being  partly  built  of  granite  and  standing  upon 
it,  these  portions  escaped.  The  same  association  between  soils 
en(X)uraging  evaporation  and  exhalation  was  noticeable  during 
an  outbreak  of  Cholera  at  a  place  in  Brittany,  and  it  was  dis- 
covered, that  there  exists  there  a  little  basin  of  tertiary  strata, 
not  found  elsewhere,  and  moreover,  the  whole  soil  of  the  place 
attacked  is  covered  with  diluvial  deposit. 

I  think  it  may  be  taken  for  granted  that  the  districts  ravaged 
by  cholera  will  be  found  Geologically  wanting,  in  some  healthy 
factor  or  another,  permitting  the  subsoil  to  be  loaded  with 
organic  matter.  Going  to  the  head-quarters  of  Cholera,  for 
instance,  Calcutta,  we  shall  see  that  the  soil  is  of  a  very  pe- 
culiar character^  unfitted  to  yield  good  drinking  water.  Mr. 
Blanford  describes  i\  as  a  mixture  of  firm  sand  and  clay,  with 
decayed  animal  and  vegetable  matter,  also  loam,  very  much 
Uke  the  silt  that  settles  from  the  water  of  a  muddy  river. 
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Following  this,  at  a  distance  averaging  eight  feet,  is  a  bed  of 
stiflf  clay,  and  below  this  again  is  a  layer  of  peat,  resting  on 
alternating  layers  of  sand  and  clay. 

The  Hindoos,  however  ancient  and  learned  a  people,  never 
understood  Geology,  or  they  would  never  have  laid  down  the 
lines  of  a  city  on  such  a  soil  without  at  least  draining  it.  Even 
in  our  own  country,  where  we  are  bound  to  reside  upon  the 
clay,  as  in  the  case  of  overgrown  London,  it  is  unsafe  to  build 
upon  our  pure  clays  without  covering  the  site  of  the  house  with 
a  few  inches  of  concrete. 

Just  one  word  upon  clay,  as  there  are  clays  and  clays.  The 
London,  the  Wealden,  the  Lias,  Carboniferous,  and  Silurian 
clays  all  vary  in  composition  and  in  density.  There  is  one  capital 
method  of  discovering  whether  a  soil  is  a  claj  loam,  a  strong 
clay,  or  a  pure  clay.  If  100  grains  of  the  soil  be  treated,  and 
leave  from  40  to  70  grains  of  clay,  it  is  a  loamy  soil,  if  from 
70  to  85,  it  is  a  clay  loam,  if  from  85  to  95,  it  is  a  strong  clay 
soil,  and  when  no  sand  can  be  separated  it  is  a  pure  clay. 

It  would  be  impossible  in  the  time  allotted  to  me  to  do 
more  than  merely  hint  at  some  of  the  relationships  between 
Geology  and  the  causes  of  disorders.  I  will  name  a  few  pro- 
miscuously. Take,  for  instance,  the  effect  of  damp  soils  upon 
health.  These  soils  are  cold,  and  cause  a  mistiness  in  the  air, 
inducing,  when  worst,  catarrhs,  rheumatism,  and  neuralgia. 
Moreover,  the  emanations  which  reach  the  surface  are  of  an 
unhealthy  organic  character. 

When  active  Geological  changes  ceased,  when  the  earth 
became  fit  to  receive  life — and  it  is  in  the  same  condition  at 
the  present  time  as  regards  the  height  of  its  hills,  the  depth  of 
its  valleys,  and  the  width  of  its  river-beds — ^nature  had  always 
provided,  with  rare  exceptions,  for  the  removal  of  water  to  the 
nearest  stream,  and  if  this  natural  fiow  be  impeded,  in  the  case 
of  wet  soils,  paroxysmal  fever  follows.  An  instance  of  this 
occurred  at  the  making  of  the  Ganges  and  Jumna  canals,  and 
many  other  similar  cases  could  be  related. 

Drs.  Parkes  and  de  Chaumont  have  mentioned  some  of  the 
soils  which  have  been  known  to  evolve  the  agent  which  produces 
periodical  fevers  in  malarious  districts.  These  are  marshes, 
alluvial  soils,  soils  of  tropical  valleys,  sandy  plains,  certain 
granitic  and  metamorphic  rocks,  and  iron  soils.  With  reference 
to  the  last  mentioned,  Sir  Ronald  Martin  has  directed  attention 
to  the  fact,  that  many  reputed  malarious  soils  contain  a  large 

f proportion  of  iron.     The  direct  association  of  the  two  deserves 
urther  examination. 

The  soil  of  the  Roman  Campagna,  which  so  abounds  with 
malaria,  fever,  and  so  on,  is  very  shallow,  and  rests  upon  about 
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seven  feet  of  that  peculiar  substance  called  tufa,  and  this  again 
upon  other  volcanic  materials.  There  is,  therefore,  no  subsoil, 
and  no  chance  of  circulation  for  air  or  water.  When  the  heavy- 
rains  fall  the  water  rests  on  the  bed  of  tufa,  which  is  impervious, 
and  generates  the  unhealthy  mists  prevalent  there,  which  I  have 
myself  witnessed.  When  the  drought  comes,  the  soil  is  per- 
fectly baked.  Even  if  the  soil  itself  were  uncontaminated, 
acQua-malarial  fevers  would  ensue. 

It  is  very  curious  to  note  that,  although  Geology  has  pro- 
duced such  an  insalubrious  area,  she  has  provided  the  cure  for  it. 
This  the  monks  of  La  Trappe  have  discovered,  tJt?.,  by  boring 
holes  into  the  deposits  of  tufa,  placing  dynamite  in  them,  and 
exploding  this  substance  by  electric  conductors.  In  a  very  few 
days  after  these  explosions,  a  good  subsoil  has  been  established 
at  a  small  cost 

It  would  he  impossible  to  give  a  list  of  the  malaria  and  ague- 
producing  sites  and  their  peculiarities,  in  such  a  short  paper, 
and  I  will  only  mention  one,  because  I  suffered  from  it  myself. 
I  foolishly  slept  outside  the  closed  tent,  somewhat  nearer  the 
Jordan  than  my  friend,  a  London  physician  and  the  servants, 
and  the  result  was,  that  I  caught  a  peculiar  fever,  which  took 
me  three  months  residence  in  Alexandria  to  throw  off  sufficiently 
to  enable  me  to  travel.  Portions  of  the  plains  of  Troy,  I  know 
personally,  are  also  active  in  producing  ague ;  and  it  is  comical 
to  see  what  a  quantity  of  quinine  the  herdsmen  will  put  away 
when  they  get  the  chance,  which  is  very  rare. 

It  is  well  known  that  health  is  greatly  effected  by  the  kind  of 
water  prevailing  in  districts;  and  here  again,  there  is  an 
association  between  Health  and  Geology,  Of  the  two  waters, 
hard  or  soft,  the  soft  one  is  purer.  Water  of  considerable 
hardness  may  be  drunk  with  impunity,  but  when  the  carbonate 
of  lime,  &c,  from  the  Mountain  Limestones,  Chalks,  &c,  are 
very  abundant — although  they  are  the  least  injurious  of  the 
ingredients  which  make  water  hard — ^they  exercise  a  certain 

Prejudicial  effect  upon  man  and  beast.  Drs.  Farkes  and  de 
/haimiont  observe,  that  dyspepsia  in  the  form  of  constipation 
or  diarroeha  follow  the  use  of  certain  hard  waters.  Dr.  Suther- 
land  discovered  that  the  hard  water  of  the  New  Red  Sandstone 
Kocks,  formerly  much  used  in  Liverpool,  also  deranged  the 
system,  and,  according  to  Dr.  Leech,  the  substitution  of  soft 
water  for  hard  water  in  Glasgow  lessened  derangements  there. 
It  is  said  that  horses  even,  regularly  using  hard  water,  suffer 
from  an  abnormal  growth  of  bone,  and  a  spoiling  of  the  skin. 
Calculi  are  also  generally  believed  to  be  formed  by  drinking 
hard  water,  and  cured  by  a  substitution  of  soft  water.  There 
can  be  no  doubt  that  the  Geological  features  of  a  country 
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exercise  considerable  influence  over  the  inhabitants  who  drink 
the  water  flowing  from  them.  Mr.  Grange  has  shewn  that 
goitre  is  a  malady  peculiar  to  districts  where  magnesian  rocks 
exist,  and  that  where  consequently  the  water  holds  magnesia  in 
solution.  Drs.  Parkes  and  de  Chaumont  have  shown  that 
certain  drinking  waters  produce  goitre,  and  that  when  pure 
water  is  used  the  malady  mostly  disappears. 

The  characters  of  waters  so  variously  affecting  the  health, 
depend  entirely  upon  the  Geological  association  of  rocks,  and 
it  would  not  be  a  waste  of  time  to  take  a  hurried  glance  over 
the  fields  of  hard  and  soft  water-sheds  in  Great  Britain. 

Professor  Ramsey  points  out  that  the  waters  of  the  Scotch 
rivers  are  soft,  and  especially  the  waters  in  the  Highlands  are 
soft,  owing  to  the  fact  of  the  mountains  being  composed  of 
granite,  mica,  &c,  and  the  other  rocks  being  also,  with  some 
exceptions,  almost  free  from  carbonate  of  lime.  The  waters 
from  the  Welsh  mountains  are  chiefly  from  the  Silurian  rocks, 
containing  little  lime,  and  are,  consequently,  for  the  greater 
part,  soft.  The  purest  supply  in  our  country  is  that  derived 
from  the  primary  rocks',  which  hedge  in  Lock  Katrine,  and 
which  water  now  supplies  Glasgow  city.  The  waters  of  Bala 
Lake  are  also  so  pure,  soft,  and  sweet,  that  it  has  been  proposed 
to  bring  them  to  London.  Waters  which  drain  large  areas  of 
carboniferous  limestone  are  always  hard,  and  the  same  is  true 
of  the  chalk  formation,  as  well  as  of  the  Lias  and  Oolites  which 
largely  contain  limestone.  On  the  Old  Red  Sandstone  areas 
containing  limestones  or  comstones,  the  water  is  likewise  hard. 

Waters  drawn  from  alluvial  ground  are  great  in  quantity, 
but  the  quali^  is  very  rarely  commendable.  My  friend,  Mr. 
Bristow,  F.R.S.,  mentions  a  case  near  Bath,  where  large  trees 
were  found  beneath  an  alluvial  red  loam.  The  presence  of 
these  soft,  perished  old  world  trees  is  not  in  favour  of  a  well, 
and  good  water  is  never  found  in  their  vicinity.  Great  care 
should  also  be  exercised  when  building  over  rocks  with  large 
fissures  running  through  them. 

One  must  notice  the  mineral  waters,  thermal  or  otherwise, 
with  their  strong  medicinal  powers,  but  I  will  be  very  brief. 
How  they  obtained  their  chemical  constituents  is  a  formidable 
enough  question  to  answer,  but  a  still  more  diflicult  one  is 
how  the  hot  mineral  waters  used  for  baths  were  produced, 
whether  by  chemical  agency  underground,  by  volcanic  proximity, 
by  internal  heat  of  the  earth,  or  by  electrical  changes.  Natural 
hot  waters  have  at  all  times  been  preferred  to  artificial  waters 
for  baths,  and  besides  waters  bubbling  up  from  the  earth,  there 
are  also  the  mud  baths  of  Germany,  mud  rich  in  active  agents, 
and  used  for  baths  and  fomentations. 
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The  mineral  waters  used  for  drinking  purposes  are  equally 
valaable  in  disease  and  health,  and  the  use  of  the  sulphur,  the 
saline  and  chalybeate  waters  are  known  to  everyone.  In  Great 
Britain  we  lack  only  one  class  of  mineral  waters  altogether,  and 
that  is  the  carbonated  class  which  are  so  highly  charged  with 
carbonic  acid.  It  is  to  be  questioned  whether  the  Geological 
conditions  of  the  neighbourhood  of  the  Spas,  have  not  much  to 
do  with  the  benefit  derived  by  their  visitors,  for  there  are  more 
marked  results  when  the  waters  or  salts  are  used  there,  than 
when  made  use  of  at  a  distance. 

Salt,  which  is  the  only  mineral  food  of  man,  and  which,  in 
the  shape  of  a  condiment,  forms  the  only  replenishment  to  the 
blood,  of  the  saline  particles  eliminated  from  it,  in  the  bile 
and  in  tears,  &c,  it  would  be  ungrateful  not  to  give  Geology 
the  credit  of.  Salt  can  be  obtained  from  sea  water,  but  it  is 
coarse  compared  with  that  of  brine  springs  and  rock  salt  It  is 
met  with  in  rocks  of  every  age,  but  chiefly  in  the  New  Red 
Sandstones,  pebbly  conglomorates,  and  in  the  variegated  shales 
and  marls. 

Geology  should  also  be  credited  with  the  conversion  of 
those  metallic  elements  which  are  used  in  medicine.  Of  the 
sixty-three  known  elements,  says  Dr.  Attfield,  thirty-nine  are 
of  medical  or  pharmaceutical  interest,  and  of  these  about  two- 
thirds  are  metals  derived  from  the  earth.  In  our  pharma- 
copoeia, one  hundred  and  twenty-one  different  plants  are  used, 
but  considerable  use  is  made  as  well  of  the  metals,  iron,  lead, 
zinc,  antimony,  and  others.  We  need  say  nothing  of  the 
benefits  derived  by  medicine  from  the  sedimentary  rocks,  such 
as  lime,  chalk,  fullers'  earth,  and  a  score  of  other  things. 
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THE   COMPULSORY  NOTIFICATION   OF 
INFECTIOUS  DISEASE. 

Paper  by  Pbof.  W.  H.  Corfield,  M.A.,  M.D.  (Oxon.) 

Ordinary  Meeting,  July  iUh,  1883. 


The  subject  of  "The  Compulsory  Notification  of  Infectious 
Disease "  is  one  of  so  much  importance,  and  one  upon  which 
there  is  such  a  large  amount  of  controversy,  that  the  Council 
of  the  Sanitary  Institute  thought  it  would  be  well  to  devote  a 
meeting  to  the  discussion  of  the  subject,  and  asked  me  to 
prepare  a  paper  to  bring  the  matter  forward. 

To  enable  me  to  give  the  most  practical  information  on  the  sub- 
ject, I  sent  the  following  series  of  questions  to  the  medical  officer 
of  health  of  each  of  the  towns  in  which  compulsory  notification 
is  in  force,  asking  for  particulars  as  to  the  working  of  the  Act : — 

Be  COMPULSORY  NOTIFICATION  OF  INFECTIOUS  DISEASES. 

1.  Name  of  District? 

2.  Population  Cenflue,  1871 H  and  1881  ? 

3.  How  lonff  has  the  notification  of  infectious  diseases  been  compulsory  in 
your  district  r 

4.  What  diseases  are  included  under  the  Regulations  ? 

5.  Is  the  notification  compulsory  on  the  medical  officer,  or  on  the  house- 
holder, or  on  both  ? 

6.  Is  any  fee,  and,  if  so,  what,  paid  for  the  notification,  and  to  whom  P 

7.  What  are  the  penalties  provided  for  failing  to  notify  ? 

8.  In  how  many  cases  have  these  penalties  been  enforced  ? 

9.  Has  there  been  any  opposition  to  the  Regulations  either  before  they 
were  in  force  or  since  P  Ii  so,  what  was  the  nature  of  such  opposition,  and 
by  whom  was  it  made  P 

10.  Are  the  medical  men  opposed  to  the  Regulations,  or  do  they  heartily 
co-operate  in  carrying  them  out  P 

11.  Have  any  cases  of  concealment  of  diseases,  due  in  your  opinion  to  the 
existence  of  the  Regulations,  come  to  your  knowledge  ?  If  so,  give  a  brief 
account  of  them. 

12.  How  many  cases  of  infectious  diseases  were  notified  to  you  on  an  aver- 
age annually  during  the  (say)  10  years  before  the  Regulations  came  into  force  P 

13.  State  also  the  number  for  each  disease,  and  for  each  year  separately  if 
possible. 

14.  State  the  corresponding  numbers  for  each  year  since  the  Regulations 
have  been  in  force. 

15.  What  was  the  average  annual  z^^notic  death  rate  for  (say)  10  years 
before  the  Regulations  were  in  force,  and  what  has  been  the  corresponding 
death  rate  since  P 

16.  Are  you  of  opinion  that  by  means  of  the  Regulations  you  have 
obtained  (a)  earlier  information  of   the  existence  of  cases  of  infectious 
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diMBses,  (&)  infonnation  of  the  exutenoe  of  cases  that  would  not  otherwise 
have  been  reported  to  yon? 

17.  Have  the  Regulations  assisted  you  in  tracing  the  origin  of  any  outbreak 
of  infectious  disease  P 

18.  State  briefly  your  general  opinion  as  to  the  results  produced  by  the 
enforcement  of  the  Regulations,  and  add  any  information  that  you  think 
may  assist  tiie  investigation. 

To  theae  questions  I  received  replies  from  eighteen  different 
towns,  viz. : — 

Birkenhead,  Huddersfield,  Stafford, 

Blackburn,  Leicester,  Staleybridge, 

Bolton,  Newcastle,  Warrington, 

Bradford,  Norwich,  Aberdeen, 

Chadderton,  Nottingham,  Dundee, 

Derby,  Preston,  Edinburgh, 

and  it  is  chiefly  to  these  replies  that  I  propose  to  confine  my 
remarks. 

The  answers  to  the  principal  questions  have  been  tabulated, 
and  are  given  at  the  end  of  tnis  paper  (p.  42). 

The  time  that  the  Compulsory  Act  has  been  in  force  in  the 
several  towns  varies  from  six  months  at  Newcastle-upon-Tyne 
up  to  five  years  and  six  months  at  Bolton,  and  at  Huddersdeld 
partially  for  six  and  a  half  years,  but  only  satisfactorily  for  two 
and  a  half  years.  In  eleven  of  the  towns  the  Act  has  been  in 
force  over  two  years,  and  in  only  two  under  one  year. 

The  population  of  the  eighteen  towns,  according  to  the  census 
of  1881,  varied  from  nearly  17,000  at  Chadderton  to  228,000 
at  fidinburgh,  and  amounted  to  over  100,000  in  nine  towns  out 
of  the  eighteen.     (See  Table  A.) 

In  the  regulations  in  force  in  the  different  towns,  twelve 
diseases  altogether  are  mentioned  (see  Table  B).  Small-pox  and 
scarlet  fever  are  included  in  all  the  eighteen  towns ;  diphtheria, 
typhus,  and  enteric  fever  in  seventeen ;  cholera  in  fifteen ; 
puerperal  fever  in  eleven ;  relapsing  fever  in  ten ;  measles  and 
contmued  fever  in  four ;  whooping  cough  and  erysipelas  in  two. 
The  relations  therefore  are  chiefly  confined  to  eight  diseases. 

In  Birkenhead  the  Act  provides  for  small-pox,  fever,  cholera, 
or  "any  other  dangerous  infectious  disease.*  This  the  Health 
Committee  interprets  as  small-pox,  measles,  scarlatina,  diph- 
theria, fevers,  and  cholera. 

At  Bolton  measles  and  continued  fever  were  included  at  first, 
but  not  afterwards. 

At  Huddersfield  the  Act  gives  power  to  add  other  infectious 
diseases  to  the  list. 

At  Nottingham  the  Act  is  only  in  force  for  one  vear  as  a 
trial,  and  the  list  includes  only  small-pox  and  scarlet  j^ver. 
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At  Dundee  the  list  includes  nine  diseases  (measles,  whooping 
cough,  and  erysipelas  being  omitted),  and  there  is  also  power 
to  add  ^^such  other  diseases  as  the  Commission  may  declare 
to  be  infectious." 

By  reference  to  Table  0.,  it  will  be  seen  that  in  eleven  of 
the  towns  it  is  compulsory  on  both  the  medical  attendant  and 
householder  to  notify  an  outbreak  of  any  of  the  diseases  to 
which  the  Act  applies  in  the  particular  town. 

In  six  towns  tne  medical  officer  only  is  compelled  to  do  so. 

In  one  town  only,  viz.,  Nottingham,  it  is  compulsory  on  the 
householder  alone,  but  the  medical  attendant  nas  to  give  a 
certificate  to  the  householder.  In  Bradford  the  notification  is 
compulsory  on  both,  but  the  medical  attendant  need  only  hand 
the  certificate  to  the  householder. 

At  Birkenhead  it  is  compulsory  on  the  householder,  but  as 
soon  as  he  calls  in  a  medical  attendant  the  obligation  to  notify 
passes  from  the  householder  to  the  medical  attendant. 

It  will  therefore  be  seen  that  the  notification  is  more  gene- 
rally compulsory  on  both  the  medical  attendant  and  house- 
holder. 

The  fee  paid  to  the  medical  attendant  (see  Table  C.)  is 
almost  universally  half-a-crown  for  each  case  notified. 

In  Newcastle  and  Dundee  it  is  half-a-crown  for  private  and 
one  shilling  for  public  cases.  In  Huddersfield  it  was  formerly 
half-a-crown,  but  since  the  year  1880  it  has  been  reduced  to 
one  shilling. 

The  penalties  which  may  be  inflicted  for  non-observance  of 
the  Act  (see  Table  C),  vary  in  amount  from  forty  shillings  in 
seven  of  the  towns,  to  £5  in  six,  and  £10  in  four  other  towns, 
while  in  Birkenhead  the  penalty  is  £5  for  the  fiirst  offence,  and 
£10  for  the  second. 

No  penalties  have  been  inflicted  in  ten  out  of  the  eighteen 
towns  named(see  Table  C).  There  are  six  cases  in  the  following 
five  towns  in  which  medical  attendants  have  incurred  penalties 
of  the  amounts  specified,  viz. : — Blackburn,  10s.  and  costs ; 
Bolton,  £5  and  costs,  for  not  notifying  a  case  of  small-pox  in  a 
butcher's  shop ;  Huddersfield,  one  case  of  5s.,  and  one  of  10s. ; 
Warrington,  one  case  (amount  not  stated) ;  and  in  Edinburgh 
there  have  been  no  cases  for  refusal  to  notify,  but  one  for 
not  reporting  a  case  of  "gastric  fever'*  which  the  medical 
attendant  thought  was  not  included  in  the  list,  the  amount  of 
the  penalty  not  being  stated. 

The  following  are  the  penalties  which  have  been  inflicted 
upon  householders.  At  Bradford  three  cases,  amounts  nominal ; 
Derby  six  cases,  in  four  of  which  it  does  not  state  whether  on 
householder  or  medical  attendant ;  Huddersfield,  four  cases ; 
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Stafford,  two  cases  in  neither  of  which  is  it  stated  whether  on 
medical  attendant  or  householder ;  and  at  Warrington,  one  case. 

The  penalties  inflicted  at  Boston,  Massachusetts,  U.S.A., 
are  much  more  severe,  and  the  regulations  much  more  stringent, 
than  any  proposed  in  this  county,  as  will  he  seen  from  the 
following  quotation  from  Mr.  Francis  Vacher's  Paper  on 
**  Sanitation  at  Boston,  U.S.A." : — 

^  When  a  disease  dangerous  to  puhlic  health  breaks  out  in 
any  town  the  Board  shall  inunediately  provide  a  hospital  or 
place  of  reception  for  the  sick,  and  the  Board  may  cause  •  any 
sick  and  infected  person  to  be  removed  thereto,  unless  his  health 
would  be  endangered  by  such  removal,  in  which  case  the  house 
or  place  where  he  remains  shall  be  considered  as  a  hospital,  and 
persons  therein  shall  be  subject  to  the  regulations  of  the  Board. 

**The  Selectmen  and  Board  of  Health  shall  use  all  possible 
care  to  prevent  the  spread  of  infection,  and  to  give  public 
notice  of  infectious  places  to  travellers  by  displaying  red  flags 
at  proper  distances,  and  by  all  other  means  which  in  their  judg- 
ment shall  be  most  effectual  for  the  common  safety.  Whoever 
obstructs  the  Selectmen,  &c.,  or  wilfully  removes,  defaces,  or 
handles  the  red  flags  shall  forfeit  for  each  offence  not  less  than 
10  nor  more  than  100  dollars. 

"When  a  householder  knows  that  a  person  within  his  family  is 
taken  sick  of  small-pox  or  any  other  disease  dangerous  to  the 
public  health,  he  shall  immediately  give  notice  thereof  to  the 
Selectmen  or  Board  of  Health  of  the  town  in  which  he  dwells ; 
if  he  refuse  or  neglect  he  shall  forfeit  a  sum  not  exceeding  100 
dollars.  When  a  physician  knows  that  any  person  whom  he  is 
called  to  visit  is  infected  with  small-pox  or  any  other  disease 
dangerous  to  the  public  health,  he  shall  immediately  give  notice 
thereof  to  the  Selectmen  or  Board  of  Health  of  the  town ;  and 
if  he  refuses  or  neglects  to  give  such  notice,  he  shall  forfeit  for 
each  offence  a  sum  not  less  than  50  nor  more  than  100  dollars." 

There  was  a  slight  opposition  to  the  Act  in  some  instances 
at  first  (see  Table  D.),  out  this  appears>  to  have  originated 
from  want  of  knowledge,  or  undue  apprehension  of  its  effect, 
and  in  nearly  all  cases  ceased  when  the  Act  was  fuUv  in 
operation. 

In  the  majority  of  the  towns,  the  medical  men  heartily 
eft-operate  to  secure  the  beneficial  working  of  the  Act,  althougn 
their  opinion  is  to  a  slight  extent  divided  in  Blackburn,  Bolton, 
Nottingham,  and  Preston,  and  in  one  town  a  practitioner 
opposes  the  Act,  but  of  this  gentleman  it  is  stated  that  *'  he  is 
eccentric  in  many  other  matters  besides  the  one  under  consider- 
ation." 

Before  the  regulations  were  in  force  there  were  very  few 
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cases  notified  in  any  of  the  towns,  and  none  whatever  in  most 
of  the  large  towns.  In  Bradford,  however,  nearly  all  the  small- 
pox cases,  and  a  few  others,  were  notified.  In  Aberdeen, 
between  the  years  1879  and  the  month  of  July,  1881,  the  Act 
was  optional,  the  fee  to  the  medical  attendant  being  2s.  6d.  for 
each  case  reported;  and  the  following  nimibers  ox  cases  were 
notified  under  this  regulation :  1879,  1,536 ;  1880,  738 ;  to 
31st  July,  1881,  836.  Since  the  Act  became  compulsory,  on 
August  1st,  1881,  the  following  results  have  been  obtained: 
August  1st  to  December  31st,  1881,  604;  1882,  3,093;  to 
April,  1883,  466. 

The  medical  officer  says  : — "  It  might  be  asked.  Why  not 
remain  optional,  since  so  many  cases  were  reported  ?  Well,  it 
was  found  that  it  did  not  act  well,  for  although  the  majority  of 
practitioners  were  willing  to  report,  a  few  who  never  did,  reaped 
the  benefit.  The  patients  quarrelled  with  their  medical  men, 
threatened,  and  often  changed  to  those  whom  they  learned 
would  not  report  the  case.  Now  that  the  reporting  is  com- 
pulsory this  source  of  irritation  is  allayed." 

In  Dundee  the  average  number  of  cases  reported  before 
the  reflations  came  in  lorce  was  421,  and  in  the  four  years 
since  tnen,  the  average  has  risen  to  1,910. 

The  medical  officer  says : — "  With  regard  to  Dundee,  you 
may  take  it  as  an  absolute  fact  that  the  system  of  notification 
in  force  has  from  the  first  been  carried  out  successfully  without 
the  slightest  friction  or  strife  between  the  sanitary  authorities 
on  the  one  hand  and  the  public  and  medical  practitioners  on 
the  other.  The  latter  have  shown  the  greatest  good  sense  and 
good  feeling  themselves,  notifying  in  every  instance,  and 
persuading  their  patients'  friends  to  do  likewise.  As  to  the 
alleged  dangers  and  harassing  vexations  attendant  on  this 
system  of  notification,  I  can  only  say  that  here  we  have  had  no 
experience  of  them.  After  carefully  considering  the  whole 
evidence  I  am  of  opinion  that  the  dangers  have  nowhere  been 
proved  of  serious  moment,  and  the  vexations  have  been  unduly 
mapified." 

in  Edinburgh,  previous  to  the  Act  coming  into  force,  not 
more  than  fifteen  cases  per  annum  were  notified;  but  the 
numbers  obtained  since  it  has  been  in  operation  have  increased 
from  386  during  the  two  months,  November  and  December, 
1879,  to  7,063  in  the  year  1882. 

In  Bolton  no  cases  were  notified  previously,  but  the  numbers 
recorded  since  vary  from  469  to  1,939  per  annum. 

In  Derby  there  was  no  notice  of  any  case  prior  to  the  Act 
coming  into  force,  but  the  numbers  repprted  since  range  from 
541  to  914  per  annum. 
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In  Leicester  there  were  practically  none  notified  before,  bnt 
the  cases  recorded  since  are  from  1,343  to  1,841  per  annum* 

In  Norwich  there  were  no  cases  reported  previously,  and  those 
now  notified  have  decreased  from  8o3  to  165. 

Cases  of  concealment  (see  Table  D).  The  medical  officers, 
in  twelve  out  of  the  eighteen  towns  mentioned,  report  that  no 
cases  are  known. 

In  Blackburn  some  cases  of  scarlet  fever  were  not  reported 
by  the  medical  attendant ;  but  there  has  been  no  concealment 
by  any  of  the  householders. 

In  Derby  several  supposed  cases  were  reported,  all  of  which, 
however,  on  investigation,  turned  out  fallacious.  The  town 
clerk  says : — ^^  Instead  of  concealment  being  engendered  by 
the  operation  of  the  Acts,  on  the  part  of  the  puolic,  the  contrary 
has  been  our  experience  here,  as  where  it  has  been  attempted 
the  neighbours  have  always  informed  the  sanitary  authority 
of  the  case,  looking  to  them  for  protection  from  their  friends."* 

In  Huddersfield  there  have  been  two  cases ;  in  one  of  which 
the  mother  feared  removal,,  and  in  the  other  the  householder 
kept  back  the  doctor's  certificate  and  was  fined.  The  medical 
officer  of  this  town  says  :  "  From  the  freedom  with  which  cer- 
tificates come  in,  there  cannot  be  much  intentional  conceal- 
ment ;  practically  it  is  not  a  difficulty." 

In  Nottingham  the  medical  officer  says :  ^  None ;  in  which  I 
could  say  that  the  notification  regulations  had  caused  the  con- 
cealment. It  must  be  remembered  that  concealment  was  very 
common  before  notification  clauses  were  thought  of^^ 

In  Staleybridge  the  medical  officer  says :  ^  In  one  case  only, 
said  children  had  measles,  to  evade  reporting  it^ — ^measles  not 
being  included  in  the  regulations. 

In  Aberdeen  there  were  some  instances  of  concealment  of 
cases  dp  typhus  and  scarlet  fever,  where  no  doctor  had  been 
called  in.  The  medical  officer  says : — ^*  But  as  such  like  cases 
used  to  occur  before  there  was  compulsory  notification,  and  are 
no  more  numerous  than  then,  the  regulati(ms  have  not  been 
the  cause." 

In  Dundee,  three  alleged  cases. 

In  Ixiinburgh,  the  medical  officer  says :  ^*  None;  the  citizens 
cheerfully  co-operate  in  carrving  out  tne  provisions  of  the  •Act. 
I  frequently  receive  letters  from  respectable  citizens  inquiring 
if  cases  of  mf ectious  disease  in  their  families  have  been  reported 
by  the  medical  attendant." 

In  Leicester  the  town  clerk  says  : — '*  As  to  what  is  urged  by 
the  medical  profession  as  to  medical  men  not  being  called  in,  it 

*  Liverpool  Report  on  Notification  of  Infections  Diseases,  p.  57. 
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is  a  theoretical  misgiving  which,  if  you  are  fortunate  enough  to 
secure  the  power,  in  practice  will  never  be  found  to  arise."* 

In  Blackpool  the  mayor  says: — ** Neither  myself  nor  our 
medical  officer  know  of  a  single  case  of  concealment ;  as  the 
town  pays  the  cost  of  disinfecting,  as  well  as  for  all  clothing 
destrwed,  where  is  the  object  of  concealment,  "f 

In  Bradford  the  medical  officer  of  health  says : — ^*  As  to  the 
allegation  that  people  would  conceal  infectious  disease,  and  not 
send  for  medical  advice  for  fear  of  having  the  case  reported,  I 
can  safely  say  that  such  has  not  been  the  case  in  this  town. 
It  is  true  that  some  cases  of  scarlet  fever  were  not  attended  by 
medical  men,  but  certainly  not  for  the  reason  alleged.  They 
were  mild  cases,  and  were  supposed  (very  erroneously)  to  require 
but  little  care.  The  parents  of  three  of  these  cases  were 
prosecuted  for  not  having  notified  them  to  the  authorities. 
They  pleaded,  not  that  they  were  afraid  of  the  consequences, 
but  that  they  were  ignorant  of  the  necessity."} 

Reductions  have  taken  place  in  the  zymotic  death-rate  since 
the  passing  of  the  Act  at  Bolton,  Bradford,  Leicester,  and 
Edinourgh  (in  the  last  case  being  very  considerable,  viz.,  from 
15*31  to  12'18  per  lOOO),  There  has  been  a  slight  increase  at 
Norwich,  owing  to  an  epidemic  of  scarlet  fever  in  1880,  the  year 
the  Act  came  mto  force  ;  also  a  slight  increase  at  Staleybridge, 
not,  however,  due  to  diseases  with  which  the  Act  is  concerned, 
but  caused  chiefly  by  an  epidemic  of  whooping  cough. 

In  a  letter  from  the  medical  officer  of  health,  Birkenhead, 
published  in  the  Liverpool  Report,  he  says  : — 

"  The  extraordinary  allegation  that  compulsory  notification,  in 
places  where  it  exists,  has  increased  the  mortality  from  diseases 
required  to  be  notified,  is  certainly  not  borne  out  by  facts  in 
Birkenhead,  as  the  following  figures  will  show": — 

*'  The  mortality  from  the  diseases  required  to  be  notified  was, 
during  the  first  quarters  of  the  four  years,  1878-79-80-81, 
respectively  45,  28, 46,  36,  giving  an  average  of  a  little  over  38 ; 
the  mortality  from  the  same  diseases  during  the  first  quarter  of 
1882  was  19.  The  mortality  from  the  diseases  required  to  be 
notified  was,  during  the  second  quarters  of  the  four  years,  1878- 
79-80-81,  respectively  o3,  37,  36,  and  34,  giving  an  average  of 
35;* the  mortality  from  the  same  diseases  dunng  the  second 
quarter  of  1882  was  16.  Thus  the  mortality  irom  diseases 
required  to  be  notified  has,  since  compulsory  notification  came 
into  force  in  the  Borough,  so  much  decreased,  that  it  has  been 


*  Liverpool  Report  on  Notification  of  Infectious  Diseases,  p.  5. 
t  Ibid.,  p.  16. 
t  Ibid.,  p.  20. 
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less  than  half  the  average  of  the  corresponding  mortality  of 
recent  years."* 

The  facts  from  the  other  towns  are  not  snfScient  to  form 
any  conclnsions. 

The  unanimous  opinion  of  the  medical  officers  of  health  is 
that  the  regalations  nave  been  of  great  advantage  in  obtaining 
earlier  information  of  the  existence  of  cases  of  infectious 
diseases,  and  information  as  to  cases  that  would  not  otherwise 
have  been  reported.  Most  of  them  also  state  that  assistance 
has  been  obtained  in  tracing  the  origin  of  outbreaks  of  in- 
fectious disease  (see  Table  E.).  The  following  references  to  the 
subject  are  worth  quoting. 

From  Blackburn  the  medical  officer  reports  : — "  It  is  next  to 
impossible  to  compel  the  cotton  mill  operatives  to  thoroughly 
isolate  in  infectious  cases." 

At  Bradford  the  medical  officer  says : — **  The  public  strongly 
approve  of  the  Act.  Careless  people  seeing  the  great  import- 
ance attached  by  the  authorities  to  the  proper  treatment  of 
infection  have  amended  their  ways,  and  take  much  more  care 
than  was  formerly  the  case  to  prevent  the  spread  of  disease." 

The  medical  officer  of  Chadderton  says  : — **  The  compulsory 
notification  is  of  the  very  greatest  value  and  ought  to  be 
quickly  passed  for  the  whole  country." 

The  medical  officer  of  Derby  states  : — "  We  should  be  lost 
without  them.  The  majority  of  the  Derby  people  would  feel 
unsafe  without  their  protection,  and  without  the  visitation  by 
inspectors  to  see  that  proper  precautions  are  taken." 

At  Norwich,  the  medical  officer  says  : — '*  I  have  been  able  to 
obtain  valuable  information  as  to  the  sanitary  state  of  infected 
localities  and  to  remedy  defects,  also  in  many  instances  to  effect 
isolation." 

At  Blackpool,  the  mayor  says : — "  With  its  aid  we  consider 
ourselves  under  normal  conditions,  perfect  masters  of  the  situa- 
tion. Amongst  other  diseases  imported  into  this  town  at  the 
begining  of  this  year  was  a  case  of  smallpox,  which  our 
powers  enabled  us  to  stamp  out  at  once,  and  I  tremble  to  think 
of  the  ruinous  consequences  to  a  town  of  this  character,  which 
might  have  resulted  under  the  old  condition  of  thing8."t 

From  the  facts  that  I  have  laid  before  you,  I  have  been 
forced  to  the  conclusion  that  "  The  Compulsory  Notification 
of  Infectious  Disease  "  is  a  very  important  sanitary  measure, 
and  a  great  boon  to  the  community  to  whom  it  has  been 
applied. 

There  can  be  no  doubt  whatever  that,  in  a  vast  number  of 

*  Liverpool  Report  on  Notification  of  Inf ectioua  Diseases,  p.  34. 
t  Ibid.,  p.  15. 
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cases,  information  has  been  obtained  of  the  existence  of  infec- 
tious disease  which  would  never  have  been  obtained  at  all,  or, 
if  obtained,  would  have  come  too  late  to  be  of  much  service. 

Everyone  who  has  had  anything  to  do  with  the  prevention  of 
Epidemic  Diseases,  knows  that  the  most  important  thing  of  all 
is  to  get  the  earliest  information  of  the  cases  that  arise ;  and 
that  an  epidemic  may  be  checked  and  stamped  out  with  com- 
parative ease  if  it  is  taken  in  hand  early  enough,  but  that  the 
difficulty  increases  every  day  that  is  lost. 

The  objection  that  cases  of  concealment  are  likely  or  even 
certain  to  occur  where  such  Acts  are  in  force,  has  been  com- 
pletely met  by  the  quotations  that  I  have  made  to  you  ;  but  to 
my  mind,  this  objection  of  which  so  much  has  been  made,  is  so 
childish  as  to  be  almost  ludicrous. 

If  there  are  cases  of  concealment  every  day  where  such  an 
Act  is  in  force,  there  are  many  times  as  many  such  cases  where 
no  Act  is  in  force. 

One  would  have  thought  that  it  must  have  been  obvious  to 
everyone,  that  in  a  town  where  a  hundred  cases  are  reported 
under  the  Act,  while  only  ten  were  reported  during  the  same 
time,  before  the  Act  was  passed,  there  are  at  any  rate,  ninety 
cases  reported  under  the  Act  which  woiUd  have  been  concealed 
without  it. 

With  regard  to  the  vexed  question  as  to  whether  the  medical 
attendant  or  the  householder,  or  both,  should  be  compelled  to 
notify  the  existence  of  cases  of  these  diseases  to  the  sanitary 
authority,  the  most  general  practice  appears  to  be  to  make  it 
compulsory  upon  botn ;  but  the  evidence,  as  I  understand  it, 
shows  that  at  any  rate  medical  men  should  be  required  to 
give  the  information ;  and  also  that  they  should  be  required 
to  give  it  direct  to  the  eanitary  authoriti/y  rather  than  to  the 
householder. 

This  is  a  matter  upon  which  I  do  not  wish  to  insist  strongly, 
but  simplv  to  give  the  impression  that  the  results  of  the 
enquiries  have  left  upon  my  mind. 

I  think  that  the  evidence  is  very  strong  that  in  most  places, 
at  any  rate,  Uttle  or  no  difficulty  has  arisen  from  the  medical 
men  being  compelled  to  give  this  information.  As  to  the 
suggestion  that  these  Acts,  so  far  from  diminishing  the  number 
of  cases  of  infectious  diseases,  are  likely  to  increase  them,  I 
would  ask  you  do  you  think  it  likely  that,  without  any  excep- 
tion, the  medical  officers  of  health  of  the  towns  where  these 
Acts  are  in  force,  would  support  them  strongly  if  they  thought 
the  number  of  cases  of  infectious  diseases  was  gomg  to  be 
increased  by  them  t 

The  business  of  the  medical  officer  of  health  is  to  prevent 
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disease — especially  such  diseases  as  these — and  he  gains  credit 
bj  doing  this,  and  not  by  increasing  them. 

Do  you  suppose  that  these  memcal  officers  of  health  do  not 
know  their  own  business,  or  do  you  suppose  that  they  have 
combined  together  to  do  that  which  must'  certainly  bring 
discredit  upon  themselves  I 

I  ask  you  on  the  contrary  to  believe  that  the  medical  officers 
of  health  of  these  towns  know  the  way  to  prevent  infectious 
diseases  from  spreading,  and  are  doing  their  utmost  to  lead  the 
medical  profession  and  the  public  generally,  up  to  the  point  of 
seeing  the  great  need  for  the  passing  for  the  whole  kingdom  of 
such  an  Act  as  those  which  have  been  so  beneficial  where  they 
have  been  applied.  And  I  take  this  opportunity  of  thanking 
all  those  gentlemen  for  the  trouble  they  have  taken  in  answering 
the  questions  sent  to  them,  and  so  enabling  us  to  epitomise  the 
evidence  on  the  subject. 
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INTRODUCTION. 


By  invitation  from  the  Lobb  Pbotost  and  Town  Council,  seconded 
bj  an  influential  representative  meeting  in  the  City,  the  Sixth  Con- 
gress of  the  Institute  was  held  at  Glasgow,  from  September  25th  to 
29th,  1883.  The  various  meetings  and  lectures  in  connection  with  the 
Congress  were  held  in  the  St.  Andrew's  Halls,  in  Granville  Street, 
the  accommodation  in  the  building  being  well  suited  for  the  purposes, 
and  the  reception  room  and  offices  were  also  provided  in  the  same 
building. 

The  papers  submitted  to  the  Congress  were  divided  as  usual  in 
three  Sections. 

Pbofessob  G.  M.  Humphbt,  h.d.,  f.b.s.,  delivered  the  Inaugural 
Address  on  Tuesday  evening,  Captaiit  Douglas  Galton,  b.b.,  c.b., 
F.B.S.,  President  of  the  last  Congress,  taking  the  Ohair,  and  formally 
installing  Pbofbssob  Hctmphbt  as  Chairman  of  the  Congress  at 
Glasgow.  . 

Dr.  B.  W.  EiGHABBsoiir,  f.b.s.,  delivered  the  lecture  to  the  Con- 
gress on  Thursday  evening,  and  Dr.  Alfbeb  Cabpbnteb  delivered 
an  Address  to  a  very  large  audience  of  the  working  classes  on  Satur- 
day evening. 

The  papers  read  at  the  Congress  were  divided  into  the  following 
Sections : — 

Section  I. — Sanitary  Science  and  Preventive  Medicine,  presided 
over  by  Pbofessob  W.  T.  Gaibdnbb,  mj).,  ll.d.  Section  11. — Engi- 
neering and  Architecture,  presided  over  by  Pbofessob  T.  Eooeb 
Smith,  f.b.i.b  a.  Section  III. — Chemistry,  Meteorology,  and  G^eology, 
presided  over  by  E.  Aircujs  Smith,  ph.d.,  f,b.s.  One  day  was  devoted 
to  each  of  these  Sectional  Meetings,  thus  occupying  Wednesday, 
Thursday  and  Eriday. 

A  Public  Luncheon  was  held  on  Tuesday  afternoon,  at  which  the 
LoBD  Pboyost  presided,  and  welcomed  the  Institute  in  the  name  of 
the  Town. 
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On  Wednesday  erening  a  GonYenadoue  was  given  bj  the  Town 
Council,  and  was  yerj  largely  attended. 

A  Public  Dinner  was  held  on  Friday  eyening  at  the  dose  of  the 
Business  Meetings  of  the  Congress. 

An  Excursion  down  the  Clyde  and  round  the  Kyles  of  Bute  was 
arranged  by  the  Local  Committee  for  the  Saturday. 

Very  suitable  buOdings  for  the  Exhibition,  which  was  open  from 
September  25th  to  October  20th,  were  provided  in  the  Bumbank 
Drill  Hall,  Great  Western  Boad. 

There  were  130  exhibitors  and  720  exhibits.  The  Judges  awarded 
18  Medals,  12  Special  Certificates  (to  articles  which  had  received 
Medals  at  previous  Exhibitions  of  the  Institute),  and  46  Certificates. 
Eorty-four  exhibits  were  deferred  for  further  practical  trial  and 
testing,  and  the  result  of  these  trials  will  be  reported  at  the  Anni- 
versary Meeting  in  July,  when  all  the  Medals  and  Certificates  will  be 
presented.  About  20,000  people  visited  the  Exhibition  during  the 
twenty-six  days  that  it  was  open. 

Owing  to  some  local  difficulties  Cheltenham  is  unable  to  receive 
the  Institute  in  1884,  as  previously  arranged ;  the  Council,  therefore, 
accepted  a  very  largely-supported  invitation  from  the  leading  societies 
and  from  the  prominent  and  influential  residents  in  Dublin  to  hold 
the  Congress  in  that  city. 

E.  WHITE  WALLIS, 
AprU,  1884.  Secretary, 
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INAUGURAL   ADDRESS 


By  Pbofsssob  G.  M.  Humphbt,  M.D.,  F.B.S., 


PBBSTDSirT  or  THE  OOKami88, 


Our  presence  here  this  evening,  by  invitation  from  the  Lord 
Provost  and  Town  Council  of  Qiasgow,  for  which  I  beg  leave 
to  return  hearty  thauks  on  behalf  oi  the  Institute,  is  an  evidence 
that  the  importance  of  the  work  in  which  we  are  engaged  is 
recognised  in  this  great  focus  of  commercial  and  engineering 
activity,  and  may,  I  hope,  also  be  regarded  as  an  indication  that 
the  manner  in  which  we  do  our  work  is  regarded  as  satisfactory. 

The  importance  of  the  work  can  scarcely  be  over-estimated ; 
and,  without  fear  of  acquiring  the  attribute  of  egotistical 
assumption,  we  may  safely  assert  that  of  all  the  many  Con- 
gresses taking  place  at  this  time  of  year  there  is  none  in  which 
the  subject  matter  is  of  more  vital  interest  to  the  community 
than  that  of  the  Sanitary  Institute.  This  indeed  might  be 
stated  if  our  work  could  be  regarded  as  ministering  to  the  im* 
provement  of  the  physical  condition  only  of  man  with  all  the 
CTeater  amount  of  comfort  and  happiness  attendant  thereon. 
But  when  we  bear  in  mind  the  close  connection  between  the 
mental,  the  moral,  and  the  physical,  and  reflect  that  the  mental 
and  the  moral  qualities  are  to  a  large  extent  the  outcome  of  the 
physical,  and  vary  with  it,  and  that  therefore  a  deterioration  or 
an  improvement  of  it  are  necessarily  associated  with  a  deteriora- 
tion or  an  improvement  of  them,  then  the  value  of  sanitary 
work  assumes  vastly  greater  proportion  and  we  learn  more  fully 
to  appreciate  the  f  eehng  which,  even  in  long  past  ages,  esteemed 
the  laws  that  relate  to  the  sanitary  condition  of  a  people  as 
supreme. 

So  close  indeed,  further,  is  the  interdependence  of  the  phy- 
sical, the  mental,  and  the  moral  in  man  that  an  improvement 
or  a  deterioration  in  any  one  is  certain  to  be  attended  by  an 
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improvement  or  a  deterioration  in  the  other  two*  If,  from 
indifferent  sanitaiy  arrangements  or  othor  cause,  the  physical 
be  allowed  to  sink,  the  mental  and  the  moral  forces,  which  as  just 
stated  are  dependent  upon  it,  must  soon  be  weakened.  So  also 
good  sound  education  and  that  mental  training  which  gives 
strength  to  thought  and  judgment,  and  which  can  only  be 
carried  out  in  the  healthful  body,  will  react  beneficially  upon 
the  body  as  well  as  upon  the  moral  tone,  and  will  add  to  tnat 
uprightness  and  honour  and  that  vigorous  bearing  which  make 
the  man.  Still  more  true  is  it  that  moral  delinquency  ravages 
both  body  and  mind,  throws  its  dark  shadow  over  coming  gene- 
rations, and  infallibly  leads  to  the  degradation  of  the  species. 
It  does  this,  mainly,  by  its  direct  and  indirect  influence  upon 
the  body,  by  the  infecting  stain  there  which,  like  that  upon  the 
character,  lurks  and  leavens  the  whole  and  bears  on  the  father's 
sin  totdistant  generations — "out,  damned  spot  I  out,  I  say." 
"  Who  would  have  thought  the  old  man  to  have  so  much  blood  in 
him.'*  "  All  the  perfumes  of  Arabia  wdll  not  sweeten  this  little 
hand.  Oh  I  oh  I  oh  I"  Now  what  is  so  important,  and  what  we 
want  our  legislators  to  feel,  especially  at  the  present  particular 
juncture,  is  this,  that  in  proportion  as  this  stain  is  allowed  to 
exist  and  to  propagate  itself  and,  by  its  hydra-headed  maladies, 
to  damage  tne  bodies  and  lower  the  physical  status  of  the  people, 
so  much  the  greater  will  be  the  deterioration  of  character  and 
the  tendency  to  moral  obliquities  of  various  kinds.  This  is  one, 
and  a  potent  one,  among  the  ways  in  which  vice  sows  the  seed 
of  future  noxious  weeds  and  fertilizes  the  soil  for  their  growth. 
The  moral  delinquencies  damage  the  body;  and  the  so  damaged 
body  is  the  more  prone  to  the  moral  delinquencies.  The  action 
and  reaction  is  direct  and  swift.  One  way,  therefore,  to  limit 
and  arrest  moral  disease  and  to  increase  the  healthy  moral 
tone  of  a  community  is  to  limit  and  arrest  bodily  disease  and  to 
labour  in  every  possible  manner  to  improve  the  sanitary  condi- 
tion of  the  body.  No  sentimental  fancies,  no  overdrawn  appre- 
hensions of  interference  with  the  liberties  and  rights  and  free 
action  of  citizens  should  be  allowed  to  hinder  the  enforcement 
of  those  principles  and  laws  which  are  requisite  for  the  preven- 
tion and  mitigation  of  disease,  whether  tney  be  in  the  form  of 
factory  acts,  of  educational  codes,  of  contagious  diseases  acts, 
or  of  provisions  for  the  careful  and  humane  conduct  of  experi- 
mentation upon  animals.  Let  the  salus  papuliy  simply  and 
sensibly  and  at  the  same  time  scientifically  considered,  be  really 
and  practically  the  suprema  lew.  Thus  shall  we  best  promote 
strength  of  mind,  with  attendant  wise  judgment  and  discretion, 
as  well  as  sound  morality,  with  attendant  high-mindness  and 
honourable  feeling,  in  our  people. 
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How  largely  does  experience  show  us  that  the  body  is  not 
merely  the  inlet  to  the  mental  and  the  moral  chambers  and  the 
agent  of  the  forces  emanating  thence,  but  that  it  is  also,  and  to 
some  extent  consequentially,  the  type  of  them?  How  much, 
that  is  to  say,  of  them  can  be  inferred  from  it  ?  What  do  we 
not  learn  of  the  largeness  and  strength  and  vigour  of  them  from 
the  corresponding  evidences  in  it  ?  How  rarely  is  a  strongand 
vigorous  mind  associated  with  a  feeble  and  inert  body  t  What 
kind  of  character  do  we  judge  to  be  the  accompaniment  of  the 
upright  frame,  the  open  face,  and  the  straightforward  step  T  I 
aomit  that  there  are  many  exceptions.  It  must  be  that  the 
complex  machinery  that  makes  up  the  mental,  the  moral,  and 
the  physical  fabric  of  man  is  liable  to  many  variations  which 
warn  us  against  too  hasty  judgment  in  individual  cases.  But 
let  the  many  exceptions  probe  or  try,  not  as  often  wrongly  said 
prove,  the  rule.  Perhaps  nowhere  is  the  rule  more  markedly 
evinced  than  in  this  northern  part  of  our  Island  in  which  we 
now  find  ourselves.  My  remarks,  let  it  be  observed,  have  rela- 
tion to  peoples ;  and  I  always  feel,  what  I  think  is  by  many 
admitted,  that  the  Scotch  are  the  finest  people  on  the  earth  s 
surface,  that  the  grandest  combination  of  the  physical,  the 
mental,  and  the  moral  is  produced  here,  the  sturdiest,  halest 
bodies  with  the  largest  brains,  the  strongest  minds  and  the  best 
morale — ^the  qualities  best  calculated  to  thrive  in  every  quarter 
of  the  globe.  I  always  maintain  that  the  quality,  and  it  is  a 
good  one,  of  the  English  breed  is  not  a  little  due  to  the  flow 
of  northern  blood  which,  happily  in  a  steady  stream,  is  drawn 
southward  by  our  somewhat  more  genial  clime  and  by  the  other 
attractions  associated  with  it.  Long  may  Scotland  thus  prove 
England's  best  friend  by  being  a  prolific  father  and  a  nursing 
mother  of  her  people  and  by  contributing  its  annual  quota 
towards  the  maintenance  of  her  stalwart,  upright;  talented  race. 

By  this  providential,  or  natural,  law  of  the  association  of  the 
physical  with  the  other  qualities  is  worked  out  the  predominance 
of  the  best.  In  the  great  struggles  of  nations  the  best  win 
because  goodness  is  the  associate  of  strength  and  healthf  ulness ; 
and  the  maintenance  of  the  sanitary  condition  of  a  people  is  a 
necessity  to  the  maintenance  of  a  high  position  among  others. 
This  becomes  yearly  more  and  more  the  case  as  increasmg  civi-* 
lization  makes  us  increasingly  dependent  upon  sanitary  regula- 
tions and  determines  more  clearly  what  those  regulations  should 
be.  It  is  thus  that  civilization  meets  and  counteracts  her  own 
evils.  The  clustering  of  peoples  in  masses  together  promotes,  in 
various  ways,  the  liability  to  disease,  while  growing  intelligence 
and  advancing  science  point  out  the  means  of  preventing  and 
arresting  it;   and  as  prevention  is   better  than  cure,  so  the 
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science  which  promotes  the  former  is  better  than  that  which 
attempts  the  latter.  To  this  the  members  of  my  profession  are 
fully  alive  and  willingly  assent ;  and  though  their  pecuniary 
gains  are  won  by  their  efforts  to  cure  disease,  it  is  their  constant 
and  unselfish  aim  to  trace  out  and  stamp  out  the  sources  of 
disease ;  and  it  is  their  desire  and  practice  to  take  an  active 
part  in  every  movement  which  has  for  its  object  the  improve- 
ment of  the-  sanitary  condition  of  our  people.  Well  will  it  be 
for  our  country  when  increased  opportunity  is  given  to  them,  in 
Parliament  and  out  of  Parliament,  of  making  a  deeper  impres- 
sion on  the  convictions  of  the  country.  One  result,  that  we 
might  anticipate  from  such  an  influence,  would  ere  long  be  the 
institution  of  a  Sanitary  Department  in  our  legislature,  distinct 
from  the  Local  Government  Board,  and  under  the  direction  of 
a  Minister  of  Sanitary  affairs,  and  I  can  scarcely  conceive  any- 
thing more  likely  than  this  to  promote  the  well-being  of  our 
people  and  their  success  in  everything  they  undertake  whether 
it  be  literary,  scientific,  commercial  or  military.  Such  an  office 
extending  its  administration  to  the  sanitary  condition  of  cattle 
would  do  much  to  reinstate  the  interests  of  agriculture,  and  to 
reduce  the  price  and  improve  the  quality  of  animal  food ;  and  it 
would  find  a  further  scope  for  action  in  considering  and  check- 
ing the  diseases  to  which  our  various  food-producing  plants 
become  more  liable  as  they  are  more  highly  cultivated;  and 
which,  in  many  parts  of  the  globe,  are  producing  great  devasta- 
tion and  pecuniary  loss  with  accompanying  distress  and  injury 
to  the  peoples.  Under  such  a  Sanitary  office  the  department 
of  the  Kegistrar-General  would  properly  be  placed ;  the  Ord- 
nance and  Geological  Surveys  and  the  Meteorological  Office 
should  be  in  connection  with  it ;  and  this  Institute  would  be  a 
valuable  handmaid  in  carrying  on  that  which  is  perhaps  its  most 
important  work,  the  conducting  the  examination  of  Surveyors 
an5  Inspectors.  The  greater  extension  of  this  work  is  sorely 
needed.  A  certain  amount  of  suitable  education,  tested  by 
examination,  should  be  required  of  all  candidates  for  these 
responsible  offices ;  and  it  is  obvious  that  a  satisfactory  fulfil- 
ment of  the  duties  of  surveyors  and  inspectors,  and  a  respect 
for  their  opinions  cannot  be  expected  unless  there  is  some 
security  for  the  possession  by  them  of  a  knowledge  of  the 
elements  of  sanitary  science.  The  University  of  Cambridge 
has  undertaken,  and  for  some  years  carried  on,  an  examination 
of  medical  men  for  certificates  in  sanitary  science.  Such 
certificates  should  be  a  necessary-  qualification  for  medical 
officers  of  health ;  and  a  subject  oi  so  great  scientific  interest, 
demanding  so  wide  a  range  of  knowledge,  and  fraught  with 
such  far-reaching  benefits  to  mankind,  ought  certainly  to  be 
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included  in  the  area  of  University  teaching.  The  funds  at  die 
disposal  of  the  University  of  Cambridge  are  not  at  present 
sufficient  to  accomplish  this,  or  likely  to  be  so  for  some  time ; 
and  I  do  not  know  that  a  wiser  and  more  beneficent  direction 
could  be  given  to  the  liberal  aspirations  of  those  who  are 
indebted  for  ample  means  to  the  bone  and  sinew  of  the  people 
than  the  foundation  of  a  Professorship  of  Sanitary  Science  in 
the  University,  so  giving  the  subject  a  definite  place  in  the 
studies  at  that  ancient  seat  of  learning. 

Among  other  benefits  which  would  be  likely  to  follow  the 
formation  of  a  separate  governmental  department,  giving  its 
full  and  undivided  attention  to  sanitary  matters,  is  the  re^lis- 
tribution  and  greater  equalisation  of  the  sanitary  districts, 
together  with  a  provision  for  their  harmonious  co-operation — 
the  bringing,  that  is,  of  all  into  closer  relation  with  one  another 
and  with  the  central  department,  so  that  the  events  which  are 
taking  place  in  one  district  might  be  speedily  communicated, 
telegraphed  if  necessary,  to  others,  and  timely  preventive  mea- 
sures against  the  spread,  or  transmission,  of  disease  be  taken. 

Moreover,  the  higher  and  more  definite  relation  with  the 
Qovemment  of  a  separate  sanitary  department  would  tend  to 
promote  that  official  sympathy  which  is  now  much  wanting,  and 
would  encourage  a  proper  attention  to,  and  recognition  of,  the 
services  of  those  men  who  devote  their  time  and  abilities  to 
sanitary  science.  It  also  would  lead  to  a  due  consideration  by 
Parliament  of  the  pressing  sanitary  needs  of  the  people :  mat- 
ters of  far  more  importance  to  the  nation  than  "  agricultural 
holdings,"  ^^criminsd  procedures,'*  and  the  greater  number  of 
those  subjects  upon  which  so  much  of  the  preceding  sessions 
have  been  spent. 

Good  sanitary  legislation  must  ere  long  be  recognised  as  one 
of  the  first  necessities  for  a  prosperous  people ;  ana  the  Govern- 
ment of  England  ought  not  to  lag  behind,  as  it  has  a  tendency 
to  do,  in  its  efforts  to  provide  tnis  great  boon  for  the  nation. 
It  should  take  more  active  cognisance  of  the  fact  that  a  people 
must  be  preserved  from  the  effects  of  their  own  imprudence;  and 
it  should  not  leave  the  carrying  out  of  hygienic  works,  so  much 
as  it  does,  to  parochial  administrations  and  local  authorities. 
It  should  be  borne  in  mind  that  to  be  great  a  people  must  be 
healthy  and  vigorous,  and  that  one  of  the  causes  to  which  the 
fall  of  the  Boman  empire  has  been  attributed  is  *'  the  pestilences 
which  swept  off  the  adult  male  population,  and  left  the  then 
proud  mistress  of  the  world  an  easy  prey  to  the  barbarians."* 

The  Government  of  the  United  States  has  shown  its  con- 

•  E88ai^,  **  FubHc  HmM,"  p.  5. 
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scionsness  of  responsibility  to  take  action  in  this  direction  by  a 
resolution  of  Congress,  introduced  at  the  suggestion  of  the 
National  Board  of  Health,  requesting  the  President  to  call 
an  International  Sanitary  Conference,  with  a  view  to  consider 
and  improve  the  condition  of  the  ports  under  the  jurisdiction 
of  the  several  Powers,  as  well  as  of  the  vessels  departing  from 
them.  That  Congress  was  well  attended  by  delegates  from 
Europe  and  other  parts ;  several  questions  were  seriously  and 
carefully  discussed,  and  important  propositions  were  made. 
What  is  perhaps  even  more  to  the  point,  each  one  of  the  United 
States,  with  few  exceptions,  has  its  ^'  State  Entomologist;''  and 
they  all  publish  full  annual  reports  upon  the  damage  done  to 
food-plants  by  various  insects,  and  suggest  means  of  prevention. 
Why  should  not  something  of  that  sort  be  done  here  ?  In  most 
of  the  European  States  there  is  some  recognition  of  duty  in  this 
respect;  and  much  has  been  done  in  England  through  the  Board 
of  Health,  the  Local  Government  Board,  and  various  legislative 
enactments.  Still  there  is  ample  room  for  England  to  concen- 
trate and  improve  her  national  sanitary  organisation  in  such  a 
manner  that  it  may  be  an  example  to  others. 

Above  all,  in  the  case  of  the  Army,  and  also  of  the  Navy,  it  is 
a  most  urgent  need  that  the  sanitary  service  should  be  rendered 
more  efRcient,  and  placed  upon  a  definite  footing  as  a  separate 
'part  of  the  medical  staff,  so  that  it  has  its  distinct  training,  duties, 
responsibilities  and  powers.  This  cannot  be  too  strongly  impressed 
upon  the  authorities  at  the  War  Office  and  the  Adminilty.  It  is 
not  too  much  to  say  that  next  in  importance  to  good  generalship, 
for  the  success  of  a  campaign,  is  good  sanitary  arrangement. 
Of  what  use  are  the  best  soloiel's  unless  they  are  well  handled 
and  kept  in  good  health.  The  prevalence  of  disease  brings  not 
only  fatality  E)ut  dispiriting  and  disorganisation.  The  massing 
together  of  troops  in  any  place  is  certain,  after  a  short  time,  to 
be  productive  of  disease,  unless  the  precautions  taken  against  it 
are  most  careful  and  most  rigid ;  and  sad  experience  tells  that 
the  ranks  of  a  stationary  army  are  liable  to  be  qvuckly  decimated. 
To  this  are  to  be  added,  the  contingencies  of  climate,  exposure, 
sudden  variations  in  marches  and  in  food,  and  the  many  liabiU- 
ties  of  a  soldier's  life,  to  say  nothing  of  the  inflictions  of  a  soldier's 
dress  and  accoutrements.  Still,  it  ought  not  to  be*  said  that  in 
our  provisions  against  these  sources  of  malady  we  are  inferior 
to  the  Roman  generals  and  the  great  captain  of  the  Macedonian 
army,  who  owed  their  successes,  not  a  little,  to  the  endeavours 
they  made  to  keep  their  soldiers  in  good  health ;  and  the  records 
indicating  an  amount  of  unhealthmess  in  the  British  armies, 
exceeding  that  of  the  French  and  some  others,  ought  to  stimu- 
late to  some  change  in  our  arrangements.     It  has  been  computed 
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that  in  ordinary  warfare  the  victims  of  disease  are  three  times 
as  many  as  those  of  the  sword,  with  which,  I  take  it,  are  included 
the  fearf  u]  adjuncts  to  that  weapon  made  by  modem  science.  This 
startling  announcement  ought  surely  to  arouse  the  attention 
and  stimulate  the  efforts  of  the  authorities.  Yet  it  appears  that 
little  advance  has  been  made  since  the  disastrous  period  of  the 
Crimea.  It  is  appalling  to  contemplate  what  would  probably 
have  been  the  consequences  of  a  prolonged  campaign  in  Egypt. 
The  one  thing  we  have  to  regret  in  the  easy  victory  of  Tel-el- 
Kebir,  with  the  consequent  quick  termination  of  hostilities,  is 
the  prolongation  of  indifference  as  to  sanitary  precautions,  and 
the  postponement  of  the  lesson  we  should  there  have  had,  till, 
possibly,  some  severer  penalty  compels  a  reform.  Why  should 
we  wait  for  disaster  to  enforce  tiie  dictates  of  reason  and 
common  sense?  The  insufficiency  of  the  provisions  for  the 
medical-staff  in  Egypt,  of  which  we  heard  so  much — I  do  not 
mean  of  the  medical-staff  itself,  but  of  the  provisions  for  its 
operations — are  bad  enough ;  but  the  want  of  a  thorough  sani- 
tary organisation,  under  the  direction  of  well  instructed  and  able 
men,  is  a  far  graver  source  of  danger.  Upon  the  lowest  ground, 
as  a  mere  matter  of  economy,  this  subject  demands  serious  and 
urgent  attention.  The  brave  British  soldier  and  sailor,  bound 
and  willing  to  face  the  battle  and  the  breeze,  are  costly  as  well 
as  valuable  articles,  and  ought  not  to  be  at  the  risk  of  exposures 
to  sources  of  disease,  which  science  and  wisdom  would  have 
foreseen  and  provided  against  Squander  money  on  big  guns 
and  other  destructives  of  the  foe,  if  you  please,  but  grudge  not 
the  means  requisite  for  the  preservation  of  the  men  on  whom 
you  rely  to  fight  your  cause.  What  is  more  sad  than  to  see  our 
fine  soldiers  quit  our  shores,  and  feel  that  there  is  no  adequate 
provision  against  their  pining  and  wasting  on  a  foreign  soil 
without  perhaps  ever  having  the  opportunity  of  seeking  reputa- 
tion at  the  cannon's  mouth  I 

Under  the  most  favourable  circumstances,  and  in  spite  of 
the  good  influence  of  drill  and  discipline  upon  the  pnysical 
and  mental  qualities  of  the  men,  a  standing  army  is,  to  some 
extent,  necessarily  a  deteriorator  of  national  physique,  inas- 
much as  by  the  selecting  influence  of  recruiting  regulations 
the  best  specimens  are  withdrawn  from  the  community  just 
when  they  are  Entering  upon  the  vigorous  period  of  manhood ; 
and  they  are  subjected  to  a  high  rate  of  mortality,  from  the 
peculiarities  of  their  barrack-life,  as  well  from  exposures  of 
various  kinds  to  which  I  have  alluded.  The  augmentation  of  an 
army,  therefore,  directly  debilitates  a  nation  and  lessens  its  fight- 
ing power  by  the  drain  it  makes  upon  the  best  bone  and  blood 
of  the  land.     This  is  fully  as  serious,  as  the  drain  which  it 
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makes  upon  gold,  even  if  we  take  into  account  the  diminution 
of  gold-producing  power  consequent  on  the  abstraction  from 
the  labour  market  of  so  many  men  in  the  prime*  of  life ;  and 
it  is  less  easily  repaired.  Every  effort,  therefore,  should  be 
made  to  reduce  the  drain  to  the  minimum  by  the  adoption  of 
those  precautions  which  sanitary  science  and  experience  show 
to  be  most  calculated  to  prolong  life  and  give  health  to  the 
soldier. 

Let  our  Institute  play  its  part  in  upholding  the  British  name 
by  not  resting  till  proper  measures  have  been  taken  to  render 
the  sanitary  staff  a  more  organised,  efficient,  independent,  and 
potent  factor  in  the  British  army  and  navy— one  which  may  exert 
its  influence  in  peace  as  well  as  in  war,  in  our  foreign  stations  as 
well  as  at  home,  and  which  may  make  itself  acquainted,  as  far 
as  possible,  with  the  sanitary  conditions  of  various  parts  of  the 
world  in  regard  to  military  occupation. 

The  honourable  and  responsible  task  of  presiding  in  this 
Congress  and  addressing  you  this  evening  has  been  assigned 
to  me,  I  conceive,  because  the  greater  part  of  my  life  has  been 
spent  in  the  active  duties  of  the  medical  profession  and,  there- 
fore, necessarily,  in  an  observation  of  the  causes  which  lead  to 
disease  and  early  death,  as  well  as  of  those  which  prevent  the  full 
development  of  the  human  body.  On  that  ground  alone  can  I 
venture  to  take  my  stand  in  addressing  you.  I  cannot  think  of 
vying  with  our  former  Presidents  who  have  devoted  so  much 
attention  and  ability  to  sanitary  science-with  Dr.  Richardson, 
Lord  Fortescue,  and  Captain  Galton,  and  with  him  who,  after 
fifty  years  of  continuous  labour  in  this  direction,  may  pass  on 
into  his  rest  with  the  comforting  assurance  that  he  has  saved 
more  lives  and  done  more  to  promote  the  physical  and  moral 
welfare  of  his  countrymen  than  any  man  of  our  generation.  I 
need  scarcely  say  that  I  mean  Edwin  Chadwick.  The  ex- 
haustive and  admirable  address  given  at  Newcastle  by  the 
learned  officer  in  whose  steps  I  am  called  upon  to  tread,  may 
well  suffice  for  a  couple  of  years.  I  have  neither  the  time  nor 
the  ability  for  such  a  work;  and  I  trust  you  will  allow  the 
mantle  of  its  excellence  to  cover  the  deficiencies  of  this  more 
humble  effort. 

The  brief  remaining  time  at  our  disposal  will  probably  be 
turned  to  best  account  if  I  content  myself  by  dwelling  upon 
some  of  those  points  and  thoughts  which  professional  ejcperience 
has  impressed  upon  me ;  and  1  will  take,  first,  and  chiefly,  those 
which  relate  to  early  life,  forasmuch  as  they  are  the  most  im- 
portant. 

Small  matters  have  often  great  import,  especially  at  the 
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be^nning  of  life;  and  this  may  be  truly  said  of  those  mis- 
chievous two  yards  of  calico  or  flannel  which,  wound  round  the 
middle  of  so  many  infants  on  their  introduction  into  the  world, 
as  a  sort  of  baptism  to  the  numerous  evils  of  fashion  in  dress  to 
which  they  are  admitted,  constrict  and  hinder  the  expansion 
of  that  very  region  of  the  body  where  heart  and  lungs, 
stomach  and  liver,  organs  of  no  mean  importance,  are  struggling 
for  room  to  grow  and  do  their  work,  and  where  natural 
mechanical  conditions  throw  some  difficulty  in  the  way  of  full 
development.  The  expansion  of  the  lower  part  of  the  chest, 
which  is  so  pronounced  a  feature  in  the  well-formed  human 
figure,  is  attained  chiefly  in  the  higher  animals,  and,  like  most 
of  such  higher  prerogatives,  is  the  result  of  more  than  ordi- 
nary efiFort,  and  is,  proportionately,  liable  to  suffer  from  inter- 
ference. The  chief  effort  to  accomplish  it  is  made,  soon  after 
birth,  when  breathing  and  food-taking,  and  the  various  changes 
incidental  upon  them  begin;  and  at  this  very  juncture  tne 
opportunity  is  taken  by  meddlesome  hands  to  hinder  the  ex- 
pansion 01  the  region  where  these  new  processes,  upon  which 
the  well-being  of  the  whole  fabric  depends,  have  to  be  initiated 
and  carried  out.  A  more  pernicious  device  can  scarcely  be 
conceived  than  this  relic  of  antiquated  nursedom;  and  it  is 
impossible  to  estimate  the  number  of  deformed,  or  pigeon-chests, 
of  hampered  stomachs,  livers,  lungs,  and  hearts,  with  their 
varied  attendant  life-enduring  infirmities,  and  curtailment  of 
life,  that  must  result  from  the  use  of  these  ^^  swathers,"  as  they 
are  called,  for  which  there  is  not  the  slightest  necessity.  The 
oft-condemned  tight  waist-banding,  and  lacing  of  after  years, 
which  affects  only  the  small  fashionable  section  of  one-half  of 
the  community,  is  not,  even  in  those  who  are  subjected  to  it,  so 
mischievous  as  this  concealed  semi-strangling  process  which  is 
diligently  carried  out  in  the  case  of  a  large  proportion  of  infants 
of  all  classes.  Of  the  three  demands  of  the  infantile  period — 
liberty  of  movement,  fresh  air,  and  good  food — ^it  seems  strange 
that  the  first  two  should  be  limited  by  smothering  bed-clothes, 
swathers,  long  petticoats,  and  other  dress-devices,  together  with 
imperfect  ventilation  of  rooms,  while  the  last  is  liable  to  be 
supplied  sometimes  in  insufficient  quantity  and  bad  quality,  but 
often,  whether  good  or  bad,  in  superabundance.  How  many 
poor  helpless  children  are  condemned  into  spasms,  diarrhoea, 
convulsions,  and  death,  which  are  complacently  attributed  to 
teething,  that  never  failing  cover  for  the  multitude  of  the  sins 
of  the  leeder.  No  other  infant  has,  altogether,  so  bad  a  time  of 
it  as  the  human.  None  pays  such  penalties  to  the  caprices,  the 
fancies,  the  theories,  and,  above  all,  the  immoralities  of  its 
parents. 
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A  host  of  maladies,  with  a  corresponding  death-rate,  are 
ignorantly  regarded  as  its  rightful  heritage ;  and,  as  a  sort  of 
excuse  for  this  many  headed  monster  in  the  form  of  maltreat- 
ment, it  is  urged  that,  after  all,  the  effect  is  that  the  weak  are 
weeded  out  while  the  stronger  survive,  so  as  to  result  in  the 
production  of  a  healthier  average  manhood,  and  the  maintainance 
of  a  finer  stock.  It  is  said  that  if,  by  better  sanitary  arrange- 
ments, we  keep  alive  the  weaker  members,  the  effect  will  be 
that  the  physical  status  of  the  whole  family  v^dll  be  lowered. 
A  little  consideration  will,  however,  show  that  this  is  not  only 
an  inhuman  but  also  a  partial  view ;  and  we  shall  find  here  no 
exception  to  the  rule  that  that  which  is  most  right  is  most 
politic.  The  same  better  methods  which  preserve  some  in  life 
who  would  otherwise  have  passed  out  of  it  give  better  condition 
to  all  those  who  survive.  All  are,  as  it  were,  raised  a  step  on 
the  physical  ladder,  and  the  status  of  the  whole  is  improveo. 

The  mention  of  one  part  of  the  human  frame  which  labours 
under  developmental  difficulties,  and  which  is  sorely  hindered 
by  impediments,  reminds  of  another  part  which  is  even  worse 
circumstanced.  The  well-formed  human  foot  may  be  regarded 
as  nature's  last  and  hardest,  and  not  least  beautiful,  work.  It 
is  the  most  characteristic  feature  of  the  human  body,  that  to 
which  man  owes  his  erectness  and  firmness  of  gait  and  his  ability 
to  use  the  hand  as  the  minister  of  his  will.  Even  under  favour- 
able circumstances  it  attains  perfection  only  in  the  higher 
groups  of  the  human  family ;  and  in  them  it  fails  to  do  so  more 
often  than  any  other  part  of  the  body.  The  compact  well- 
formed  arch,  the  slightly  spreading  and  gracefully  curving 
supple  toes,  which  give  firmness  together  with  spring  and  elas- 
ticity to  the  step,  are  comparatively  rarely  attained ;  and  what 
atrocious  impedunents  are  thrown  in  the  way  of  their  acquiring 
and  maintaining  their  proper  form  1  The  foot  confers,  as  I 
have  said,  much  upon  the  hand,  and  ill  desen^es  the  return 
made  to  it.  How  pretty  is  the  infant  foot,  graceful  in  outline, 
supple,  free,  and  varied  in  its  movements.  It  has  the  hard  task 
before  it  of  being  the  unaided  weight-bearer  and  propeller  of 
the  body  reared  erect  and  at  right  angles  upon  it ;  a  task  which 
it  alone  in  the  animal  world  attempts,  and  for  which  an  ex- 

?uisite  mechanism  is  required  and  pro^dded.  Accordingly,  it  is 
orthwith  hindered  in  its  proper  growth,  crippled,  deformed, 
stunted  and  weakened  by  bad-fitting  unyielding  cases  con- 
structed with  an  ill-advised  view  to  economy  or  in  accordance 
with  a  bad  and  meretricious  taste.  Never  has  this  been  more 
exemplified  than  in  the  odious  combination  of  high  heel  and 
compressed  pointed  toe  which  transforms  beauty  to  ugliness, 
curtails  the  play  of  the  foot,  shortens  the  step  and  spoils  the 
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put  We  r^;ard  the  Chinese  foot  as  the  ne  plus  ukra  of  bar- 
Darism  in  fashion,  and  we  think  of  it  with  wonder  and  horror. 
But,  be  it  remembered,  that  foot  is  not  intended  to  do  work. 
It  is  imfitted  for  duty  and  it  is  relieved  from  it.  The  Chinese 
lady  is  not  to  be  subjected,  like  common  folk,  to  the  undignified 
trouble  of  walking  about ;  and  her  feet  are  therefore  supemuous. 
The  Chinese  must  regard  our  fashion  as  even  more  absurd 
which  cramps  the  feet  and  yet  expects  them  to  do  their  work, 
which  takes  away  the  straw  and  yet  requires  the  tale  of  bricks. 
Still  fashion  will  have  its  sway,  and  will  bring  its  penalties  in 
flat  f eety  crooked  toes,  and  corns ;  and  these,  besides  the  direct 
suffering  and  trouble  they  induce,  by  interfering  with  natural 
exercise  and  movement,  weaken  the  whole  body,  and  lead  to  a 
variety  of  secondaiy  ailments.  Indeed,  swathers  and  tight  shoes 
may  well  be  regarded  as  among  the  insidious  and  fertile  sources 
of  disease,  and  therefore  worthy  of  the  consideration  of  a 
Sanitary  Congress. 

Peculiarly  is  it  the  case  in  this  island  with  regard  to  the  foot 
For  if  I  mistake  not,  our  countrymen,  well  cared  for  by  nature  in 
this  respect,  are,  with  regard  to  it,  the  greatest  offenders  against 
nature ;  and  these  offences  in  the  matter  of  the  foot  are  among  the 
most  prejudicial  of  their  kind.  The  tattooings  and  the  nose  and 
lip-borings  of  varioi^  Indian  tribes,  and  the  head-flattening  of 
others,  which  we  stigmatise  as  barbarous,  are  not  so  damaging  as 
the  foot-spoiling  so  common  among  ourselves,  and  especially 
among  our  agricultural  poor.  The  straight  firm  great  toe,  the 
high  plantar  arch,  the  well  developed  calf — ^three  specialities  of 
man,  without  which  he  cannot  walk  and  run  as  he  ought  to  do 
— are  too  conmionly  made,  during  childhood,  to  degenerate  into 
the  obliquely  slanting  toe,  the  flat  foot  and  the  puny  calf,  and 
the  hobbling  hesitating  gait  is  substituted  for  the  firm  bold  step. 
We  must  proportionately  suffer  in  the  race  of  life,  and  shall 
infallibly  find  out  the  disadvantage  to  our  cost,  whenever  we 
come  to  be  matched  in  the  military  march  against  a  better  shod 
and  therefore  better  footed  people. 

To  pass  on  to  another  subject  which  greatly  concerns  the 
well-being  of  the  young,  and  therefore  of  the  whole  community, 
and  which  does  so  more  especially  at  the  present  time,  when  it 
is  being  extended  to  the  masses  of  our  population,  viz.  Educa- 
tion. Will  this  extension  advance  the  sanitary  and  moral 
condition  of  the  people  and  therefore  prove  a  boon  to  them,  or 
will  it  not  ?  This  is  a  serious  question  ;  and  the  answer  to  it 
depends  upon  the  quality  and  quantity  of  the  education  given. 
Eaucation  which  strengthens  as  well  as  informs  the  mind, 
which  increases  the  powers  of  reasoning  as  well  as  provides  the 
material  upon  which  to  reason,  will,  we  may  be  certain,  improve 
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the  physical  as  well  as  give  tone  to  the  moral  qualities  of  maiL 
All  experience  proves  this.  Knowledge,  con-joined  with  the 
power  to  wield  it,  brings  all  nature  under  our  sway.  It  not 
only  reveals  to  us  the  best  paths  to  health  and  strength  of  mind 
and  body,  but  it  also  enables  us  to  follow  them.  Sanitarians 
are  therefore  necessarily  educationists;  and  their  work  is  to 
ascertain  and  point  out  the  kind  of  education  which  will  be 
thus  improving,  to  show  that  all  which  passes  imder  the  name 
of  education  does  not  deserve  the  name,  that  much,  indeed^ 
which  IS  so  called  is  calculated  to  produce  the  very  opposite 
effects  to  those  which  are  intended,  being  likely  to  lower  instead 
of  elevate  the  mental  and  moral  standard.  This  it  assuredly 
will  do  if  it  is  so  conducted  or  so  pressed^  as  in  any  degree  to 
weaken  or  damage  the  physical  status. 

It  is  for  us  to  point  out  and  strong!  v  impress  upon  those  who 
are  engaged  in  education,  that  that  education,  and  that  only,  is 
good  which  stores  the  mind  without  injuring  the  body.  We 
cannot  too  often,  or  too  forcibly,  reiterate  the  statement  that 
the  mental  and  moral  qualities  are  largely  dependent  upon  the 

Shysical,  and  will  rise  or  fall  with  it,  and  especially  in  these 
ays,  when,  in  the  growing  struggle  for  existence,  teachers  are 
being  ranged  against  teachers,  and  pupils  against  pupils,  in 
competition  for  certificates,  prizes,  and  places.  The  temptation 
to  over-strain,  and  be  over-strained,  is  great ;  and  the  ill  results 
uDon  mmd  and  body  are  becoming  more  and  more  apparent 
Every  mental  effort  is  attended  by  brain-wear.  The  greater 
and  more  prolonged  the  effort  the  greater  the  wear;  and, 
unless  sufficient  time  be  allowed  for  repair,  exhaustion  ensues, 
and  the  brain  is  rendered  less  capable  of  renewed  effort  Let 
it  be  remembered,  especially,  that  this  is  true  of  attention. 
The  teacher  is  apt  to  think  attention  an  easy  matter,  and  to 
punish  quickly  for  inattention,  whereas  in  reality  it  is  almost 
the  whole  matter.  It  is  the  concentration  of  the  mental 
batteries  under  the  influence  of  the  wilL  To  effect  it  well 
requires  a  considerable  effort  of  the  will,  which  can  be  main- 
tained, in  children  especially,  only  for  a  short  time — for  a  few 
minutes  in  little  children ;  and  the  attempt  to  enforce  it  longer, 
if  unfortunately  successful,  leads  to  exhaustion  of  the  power  to 
make  the  effort,  in  short,  creates  inattention,  and  the  frequent 
repetition  of  the  process  renders  the  inattention  habitual*  The 
more  intense  the  effort  at  attention  the  more  true  is  this.  Yet 
the  cultivation  of  the  habit  of  quick  fixed  attention,  which  im- 
plies the  restraint  of  wandering  thought,  constitutes  the  most 
essential  feature  of  good  education.  Upon  it  briskness  of  appre- 
hension, memory  and  mental  power,  in  great  measure,  depena.  It 
may  indeed  be  regarded  as  tne  corner  stone  of  the  intellectual 
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building.  We  may  endeayoor  to  pile  up  any  amount  of  material ; 
but  unless  it  is  laid  upon  this  foundation  it  will  proye  a  crumbling 
and  useless  heap.  Good  bodily  vigour  is  necessary  for  it.  When 
weak,  languid,  or  tired  we  cannot  apply  our  minds  effectively, 
that  is,  we  cannot  closely  attend  to  anything ;  and  we  have 
greatest  difficulty  in  doing  so  with  regard  to  the  subjects  which 
interest  us  least. 

Much  has  been  written,  by  Chadwick  and  others,  on  the  evil 
done  by  the  length  of  time  during  which  children  are  kept  in 
schools  and  expected  to  bend  their  minds  to  subjects  which, 
uninteresting  in  their  nature,  are  rendered  still  more  so  by  the 
maimer  in  which  they  are  teught;  and  of  the  truth  of  the 
allegation  there  can  be  little  c&ubt.  It  is,  on  the  face  of  it, 
absurd,  or  worse  than  absurd,  that  children  should  be  pent  up 
in  ill-ventilated  rooms  for  the  space  of  two  and  a  half  or  three 
hours  at  a  stretch  over  dull  lessons.  Such  treatment  necessarily 
prevents  the  acquisition  of  the  habit  of  attention,  induces  idle- 
ness, carelessness,  apathy,  and  dulness,  enervates  both  body  and 
mind,  and  brings  large  numbers  to  the  condition  of  having 
learned  one  thing  only  thoroughly,  and  that  is  to  hate  learning. 
Better  results  may  be  expected  from  an  extension  of  the  '^  half- 
time  system,"  and  the  employment  of  the  hours  wrested  from 
books  in  mechanical  preparation  for  various  trades,  in  military 
exercises,  athletics,  and  so  forth,  as  well  as  in  acquiring  some 
knowledge  of  music,  of  plants,  of  the  habits  of  animais,  and 
other  subjects  which  will  excite  interest,  command  observation, 
and  add  pleasure  to  life. 

Much  has  also  been  written,  and  with  a  good  deal  of  truth, 
on  the  evils  resulting  from  the  high-pressure  system  in  educar- 
tion,  which  is  deemed  requisite  to  prepare  students  for  examina- 
tions, and  to  enable  them  to  contend  for  the  many  prizes  offered 
for  competition  at  an  early  period  of  life.  The  stimulus  of  ^ain 
and  ambition  is  resorted  to,  to  counteract  the  dislike  of  learning, 
to  which  I  have  referred,  and  leads,  no  doubt,  in  many  instances, 
to  further  evils. 

In  this  age  of  increasing  nervousness,  which  means  suscepti- 
bilily  to  impressions  or  sensibility,  the  effects  of  overtension, 
or  overstrain,  of  the  nervous  system  are  peculiarly  to  be 
dreaded.  They  are  very  insidious,  often  attribated  to  laziness, 
are  slow  ta  be  recovered  from,  and  are  a  very  frequent  cause  of 
break-down  in  the  student's  career.  Many,  from  this  cause, 
fail  to  reach  the  examination  goal  Many,  having  reached  it, 
had  better  never  have  sought  it.  Some  require  long  periods  of 
repose  to  regain  the  elasticity  which  heavy  pressure  has 
weakened,  and  to  refit  them  for  further  work.  Some  never  do 
regain  it,  and  live  on  to  disappoint  the  hopes  which  early  dis- 
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tinction  had  raised.  It  has  been  my  lot  to  watch  many  instances 
of  these  results,  and,  I  hope,  in  many  cases,  to  prevent  them  by 
strong  remonstrances  against  the  seducing  but  enervating 
noctuma  lucemoj  and  by  urgent  advice  to  transfer  some  hours 
from  work  to  rest  and  play,  and  by  instilling  the  most  whole- 
some maxim :  otiare  quo  labores.  Happily  the  play-ground  and 
the  river  come  more  and  more  to  the  fore  as  the  compensations 
for  the  schoolroom  and  the  examination-hall ;  and  the  ambitions 
of  parents  are  set  almost  as  much  upon  successes  in  the  former 
as  m  the  latter.  Their  instincts  tell  them,  rightly,  that  it  is 
•not  by  learned  feebleness  that  the  race  of  life  is  to  be  won,  that 
the  strong,  well-knit,  and  elastic  frame  is  best  to  be  trusted  as 
the  home  and  agent  of  the  sound  and  effective  mind.  As  I 
have  watched  with  interest  the  quickly-growing  tendency  to 
increased  education  of  women,  and  the  desire  in  women  to 
match  themselves  in  the  mental  arena  su^ainst  men,  tc^ther 
with  the  rise  and  successful  progress  of  Girton  and  S^ewn- 
ham  Colleges,  in  connection  with  my  own  University,  it  has 
not  been  without  apprehension  thiit  the  associated  s^in  and 
excitement  might  act  prejudicially  upon  the  sensitive  fabric  and 
the  finely-strung  nerves  of  the  woman.  I  could  not  but  feel 
that  the  consequences  to  her,  and  to  those  who  are  to  come  after 
her,  of  any  deterioration  of  her  physique  would  be  ill  repaid  by 
any  results  that  education  coula  bring ;  and  I  certainly  think 
that  the  less  of  mental  competition  she  has  the  better  it  will  be 
for  her.  At  the  same  time  it  is  satisfactory  to  mark  that  the 
movement  has  be^n  attended  by  a  corresponding  enlargement 
of  the  range  and  amount  of  bodily  exercise.  The  gymnasium 
and  the  lawn-tennis  ground  are  the  antidotes,  and  therefore  the 
correllatives,  to  the  study ;  and  we  may  have  good  hope  that 
the  increased  and  well-balanced  exercise  of  mina  and  body  will 
lead  to  a  better  development  and  greater  strength  of  both. 

A  few  words  on  the  subject  of  ventilation.  Good  fresh  air 
and  light  are  the  first  requisit>es  for  health.  Our  gardens  tell 
the  necessity  of  them,  even  for  plants,  and  show  that  the  more 
the  plants  are  shut  up  from  them  the  more  liable  they  become 
to  blights  and  disease,  and  to  imperfect  development  of  colour 
and  form.  Fresh  air  means  air  in  motion.  We  are  quickly 
conscious  of  the  difference  to  our  powers  of  work,  of  attention, 
or  of  exercise  in  a  closed  room  ana  in  one  open  to  the  air,  on  a 
still  day  and  in  a  brisk  wind,  in  a  screened  wooded  valley,  and  on 
a  hill  top ;  and  we  know  that  still  air  is  peculiarly  favourable  to 
the  development  of  the  various  organisms  which  give  rise  to 

Eutrescence  and  communicate  disease.     The  ventilation   and 
ghting  of  his  house  is,  to  some  extent,  in  the  power  of  each 
man  and  is  commonly  far  too  little  attended  to,  especially  in  the 
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bedrooms.  These  are  generally  stuff  j,  with  closed  and  curtained 
windows,  and  are  replete  with  emanations  from  beds,  clothes- 
boxes  and  various  accumulations  under  the  beds,  and  dusty 
comers.  The  admission  of  air,  scanty  during  the  day,  is  per- 
mitted at  night  only  through  the  chimney ;  and  often  there  is 
not  even  that  sooty  channel.  Our  open  fires,  needlessly  wasteful 
and  therefore  costly  though  they  be,  are  no  doubt,  a  very  salutar}' 
influence;  and  they  make  the  contrast  between  English  and 
foreign  houses,  which  latter  are  for  the  most  part  heated  by 
stoves,  much  in  favour  of  the  English.  Still  the  Knglish  houses 
admit  of  great  improvement,  which  can  be  easily  mada  The 
air  which  passes  up  the  chimney  from  the  fire  must  be  supplied 
through  some  inlets.  Hence,  when  windows  and  doors  are  closed, 
it  comes  through  crevices  in  the  boards,  carpets,  &c.,  bringing 
with  it  various  impurities ;  and  too  often  demands  are  made 
upon  the  water-closets  and  sink-traps.  The  ill-fitting  of  the 
doors  and  window-sashes  of  the  houses  of  the  poor,  serves  the 
good  purpose  of  providing  ventilators.  But  the  better  houses 
have  not  this  safeguard ;  and,  as  dire  experience  in  high  quarters 
tells  us,  their  inmates  too  often  pay  serious  penalty  for  good  car- 
pentry added  to  that  apprehension  of  draughts  which  is  main- 
tained by  an  ignorance,  or  an  ignoring,  of  the  fact  that  fresh 
air  is  one  of  the  best  preservatives  against  cold  and  rheumatism, 
as  well  as  against  fevers  and  debility. 

People  go  to  the  seaside  and  bathe  themselves  all  day  long 
in  air,  and  then  wonder  that,  on  returning  to  their  pent  up 
houses,  they  feel  unwell,  perhaps  more  so  than  if  they  nad  not 
left  thenL  The  amount  of  three  thousand  cubic  feet  per  head, 
per  hour,  which  has  been  computed  to  be  necessary  for  the 
maintenance  of  the  normal  purity  of  the  air,  cannot  of  course 
usually  be  supplied ;  but  care  should  be  taken  in  every  house 
that  a  ready  supply  of  air  is  provided  from  the  exterior,  and 
that,  night  and  day,  summer  and  winter,  some  window,  in  the 
chief  passages  at  least,  remains  open.  In  many  houses  there  is 
a  fanlight  over  the  entrance,  xhis  should  be  made  to  open, 
which  it  easily  can  be,  though  it  very  rarely  is ;  and  it  should 
be  kept  open,  with  very  few  exceptions,  throughout  the  year. 
This  change  would  make  a  great  unprovement  in  the  sanitary 
condition  of  our  houses.  In  the  country  cottages  and  houses  the 
windows,  especially  in  the  upper  storeys,  are  too  small  and  too 
much  closed;  and  it  is  distressing  to  notice  how  often  the  dwellings 
are  closely  beset  or  overhung  by  trees,  which  shut  out  both  air 
and  light.  It  were  a  wholesome  rule  that  no  tree  should  be 
allowed  to  stand  so  close  to  a  house  that  it  would  touch  it  if  it 
fell.  But  trees  are  too  commonly  planted  without  consideration 
of  the  space  they  will  occupy,  and  the  shade  they  will  throw,  when 
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they  grow  up  ;  and  when  they  have  grown  up  there  is  a  health- 
disregarding  reluctance  to  cut  them  down.  The  courtyards 
and  alleys  in  towns  do  not  easily  admit  of  rectification.  The 
only  effectual  plan  appears  to  be  that  of  clearing  them  away  and 
erecting  buildings  with  better  sanitary  arrangements  on  their 
site,  by  which,  as  experience  has  shown,  the  mortality  of  the 
residents  may  be  diminished  without  reducing  their  number. 
In  the  rural  districts,  however,  the  sanitary  state  of  habitations 
mi^ht  be  easily  and  greatly  improved  by  a  little  attention  to  the 
pomts  I  have  mentioned,  and  at  small  expense.  The  freer 
admission  of  air  and  light  obtainable  by  cutting  down  over- 
hanging and  closely-adjoining  trees,  by  enlarging  and  open- 
ing windows,  by  removing  curtains,  useless  furniture  and  old 
clothes,  by  clearing  out  dusty  comers  and  cupboards,  and  by 
filling  up  stagnant  ditches  and  ponds,  would  do  much  to 
render  our  agricultural  population  healthier  and  stronger,  and 
more  vigorous  and  active  in  mind  and  body  than  they  are,  and 
would  lessen  consumption,  rickets,  scrofula,  fevers,  ague,  and 
other  maladies,  as  well  as  the  poor-rates.  In  short,  tne  small 
sums  thus  expended  would  be  well  invested,  for  they  would 
bring  a  rich  return,  in  the  form  of  abler  bodies,  with  attendant 
mental  and  moral  improvement,  to  the  land-holder  and  the 
farmer,  and  would  enable  them  better  to  contend  with  the 
foreign  producer  and  the  vicissitudes  of  our  home  climate. 

There  is  little  prospect  of  these  last  becoming  more  favour- 
able. Moreover,  the  temptations  away  from  agricultural  labour, 
offered  by  the  higher  wages  and  other  attractions  of  town-life, 
are  yearly  increasing.  The  agricultural  labourer  is  there- 
fore becoming  a  more  rare  and  valuable  article;  and  to  improve 
his  sanitary  and  general  condition  is  the  material  interest,  as 
well  as  the  bounden  duly,  of  those  to  whom  the  land  is  en- 
trusted. Indeed,  we  must  look  to  the  application  of  sound 
sanitary  principles  to  the  land—  to  those,  both  men  and  animals 
who  dwell  upon  it,  and  to  the  food-producing  plants  which  grow 
out  of  it — as  one  of  the  most  certain  and  obvious  means  of 
restoring  to  a  prosperous  condition  that  which  is  still  the  most 
important  of  all  our  commercial  bases,  the  agricultural  business 
of  the  country.  Some  of  these  sanitary  principles,  those  more 
especially  which  relate  to  men  and  animals,  are  clear  and  ready 
to  be  applied  at  once.  Others  will  require  long  investigation 
at  the  hands  of  persons  who  shall  be  assigned  to  it,  and  who 
shall  devote  themselves  to  it  in  the  feeling  that  they  are 
workers  in  a  great  science  which  must  be  fraught,  more, 
perhaps,  than  any  other  science,  with  lasting  benefit  to  the 
human  race. 

The  important  points  of  house  sanitation,  water  supply,  food, 
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engineering,  and  the  great  aewage  question  which  it  will  take 
some  generations  satisfactorily  to  settle,  will  be  discussed  in  the 
various  sections  and  need  no  comment  from  me.  The  influence 
of  climate,  temperature  and  locality,  including  geological  forma- 
tion and  elevation,  upon  health  and  diseases  form  subjects  which 
the  British  Medical  Association,  through  its  Collective  Investi- 
gation Committee,  is  ah-eady  enquiring  mto,  and  hopes  to  pursue 
more  fully.  These  are  associated  with  the  investigations  into 
the  LiFE-HiSTORiBS  of  individuals  and  families,  which  that 
Committee  is  about  to  prosecute.  The  Committee  is,  indeed, 
at  the  present  time  engaged  in  prepaiing  a  suitable  album  in 
which  the  medical  and  certain^  other  records  of  the  life  of  an 
individual  may  be  made  and  preserved  in  the  most  convenient 
manner,  so  that  the  various  phenomena  bearing  upon  longevity 
and  disease — such  as  hereditary  predisposition,  temperament,  oc- 
cupation, water-supply,  locality,  exposures,  illnesses,  &c. — may 
be  noted  and  read  off  at  once,  and  be  available  for  determining 
diagnosis  and  treatment  in  illness,  decision  as  to  course  of  life, 
and  other  problems.  The  advantages  of  such  a  system  to  the 
individuals  themselves  primarily,  and  to  the  community  at  large, 
if  it  be  at  all  generally  adopted,  is  obvious ;  and  the  effect  oi  it 
upon  sanitary  and  medical  science,  if  well  carried  out,  can 
scarcely  be  ovei^-estimated.  Among  other  results,  it  may  be 
anticipated  that  it  will,  in  course  of  time,  assist  to  determine  the 
regions  and  surroundings  most  suitable  to  persons  of  particular 
temperaments  and  tendencies.  Instead,  for  instance,  as  at 
present,  of  simply  certifying  that  individuals  are  sound  in  body 
and  mind,  and  therefore  fitted  for  the  Civil  Service  in  India, 
and  so  drafting  off  those  who  are  best  fitted  to  remain  in  England, 
the  medical  or  sanitary  examiner  should  be  asked  to  indicate 
those  who  would  be  better  in  India  than  in  England,  and,  there- 
fore, most  likely  to  be  advantaged  by  the  change.  Thus  a 
benefit  would  be  conferred  both  on  England  and  on  India,  as  well 
as  on  the  persons  more  immediately  concerned.  The  same 
applies  to  our  other  Colonies  and  possessions.  In  this  way  the 
vl^tness  of  the  Empire,  embracinrevery  climatic  and  geo^- 
phical  variety,  may  be  made  a  means  of  improving  the  sanitary 
condition  of  its  numerous  peoples ;  and  some  compensation  may 
be  made  to  the  inhabitants  of  distant  lands  for  the  maladies  and 
evils  we  have  carried  to  them. 

Of  the  cholera  I  will  simply  say  that  I  trust  the  apprehension 
of  it,  whether  it  reaches  our  country  or  not,  will  be  turned  to 
good  account  in  clearing  away  those  foulnesses  upon  which  it 
and  other  like  maladies  feed.  If  its  presence  be  needed  to 
effect  this,  then  in  spite  of  its  being,  as  my  slight  experience  of 
it  told  me  it  is,  one  of  the  most  awful  of  maladies,  its  advent 
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may  prove  a  blessing.  Whatever  may  be  the  view  about  the 
cordon  of  quarantine  there  can  be  no  doubt  about  the  desirable- 
ness, in  the  first  place,  of  paying  more  attention  to  the  condition 
of  vessels,  their  cargoes,  passengers,  and  crews  at  the  various 
ports  of  departure,  it  being  well  Known  that  vessels  often  go  to 
sea  in  a  condition  which  greatly  favours  the  development  of 
infectious  disease,  and,  secondly^  of  so  setting  our  houses  in 
order  as  best  to  modify  its  shock.  To  be  forewarned  in  this 
case — and  to  have  perhaps  a  year's  forewarning — gives  the' 
blessed  opportunity  to  be  forearmed.  Let  not  the  opportunity 
be  lost. 

On  one  point  I  can  safely  rely  upon  your  hearty  agreement 
with  me,  viz.,  that  in  addresses  of  this  sort  the  "half-time 
system  "  is  peculiarly  applicable. 

I  will  conclude,  therefore,  by  the  expression,  in  which  also 
you  will  agree  with  me,  that  this  Institute  has  a  great  and  most 
valuable  future  before  it  in  the  work  to  which  it  allots  itself — 
the  work  of  making  man's  body  healthier,  stronger,  and  better 
— ^a  work  in  which  He  who  had  the  greatest  power  over  man  and 
the  greatest  sympathy  with  man  was  largely  pleased  to  exercise 
his  power.     In  the  prosecution  of  that  work  the  Institute  can 
scarcely  adopt  a  surer  and  better  method  than  by  carrying  out 
its  provisions  for  the  examination  of  surveyors  and  inspectors. 
I  trust  that  these  examinations  may,  each  year,  have  a  wider 
influence ;  and  I  beg  to  commend  to  the  Institute  the  serious 
consideration  of  one  of  the  points  I  have  ventured  more  especially 
to  bring  before  you  this  evening,  viz.,  the  importance  of  the  for- 
mation of  a  separate  and  efficient  department  of  the  Government 
for  the  superintendence  and  improvement  of  the  sanitary  con- 
dition of  our  towns  and  villages,  of  our  navy  and  army,  of  our 
ships  and  their  cargoes,  as  well  as  of  our  cattle  and  of  our  food- 
bearing  vegetables,  and  which  should  also  take  the  necessary 
steps  for  a  proper  education,  tested  by  examination  of  all  who 
are  appointed  inspectors  of  nuisances,  sanitary  surveyors,  and 
medical  officers  of  nealth.  This  I  feel  to  be  the  great  desideratum 
of  our  time — the  thing  we  should  most  strenuously  strive  to 
obtain.     One  means  of  effecting  this,  as  I  have  already  hinted, 
would  be  the  promotion  of  a  better  representation  in  Parliament 
of  the  medical  profession,  and  of  those  who  have  shown  them- 
selves to  be  interested  in  sanitary  improvements.     I  think  also 
it  might  be  in  the  power  of  the  Institute  to  do  much  good  by 
the  circulation,  in  a  cheap  form,  of  simple  hints  as  to  some 
of  those  sanitary  improvements  which  may,  without  difficulty, 
be  effected  in  our  homes  and  their  surroundings,  in  our  dress 
and  our  food,  and  in  the  general  management  of  our  children 
and  ourselves. 
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The  Lord  Pbotost — I  am  sure  jou  will  permit  me  in  jour  name 
to  convey  to  Professor  Humphry  the  very  high  regard  vre  have  for  him 
for  the  able  lecture  which  he  has  so  kindly  delivered  to  us.  It  will  be 
out  of  the  question  for  me  to  propose  to  review  that  very  excellent 
address,  far  less  to  criticise  it.  1  am  sure  if  I  attempted  to  do  either 
the  one  or  the  other,  I  would  not  be  doing  that  which  you  desire.  We 
cannot  but  deplore  with  Professor  Humphry  the  insanitary  condition 
of  the  British  army  when  in  the  field,  and  dread  a  repetition  of  what 
took  place  in  the  Crimea.  I  therefore  do  hope  that  our  legislatorK 
may  have  their  attention  directed  to  the  question  brought  before  us 
by  Professor  Humphry  with  the  view  to  a  remedy,  because  we  cannot 
tell  the  day  when  military  sanitation  may  again  be  as  important  as 
it  has  recently  been  in  Egvpt.  I  dare  say  the  present  company  will 
feel  as  gratified  as  I  do  at  the  compliment  paid  to  the  Scottish  nation, 
but  probably  more  was  said  than  we  would  be  inclined  to  endorse 
There  is,  no  doubt,  a  great  influx  of  people  from  this  part  of  the 
island  to  the  south.  But  we  have  always  been  in  the  habit  of  regard- 
ing the  south  as  a  field  to  which  we  go,  not  so  much  to  improve  our 
neighbours  as  to  better  ourselves.  I  hope  the  very  wholesome  remarks 
regarding  young  life  made  by  the  Professor  wiU  have  due  weight  in 
those  quarters  where  such  advice  would  be  most  useful.  No  one  who 
has  given  any  attention  to  sanitary  matters  at  all  but  must  know 
that  in  early  life  the  Feed  is  sown  of  a  healthy  or  unhealthy  man- 
hood ;  and  therefore  it  is  of  the  highest  consequence  that  great  care 
be  given  to  the  human  body  in  these  early  years.  I  have  as  much 
reason  to  regret  the  absence  of  our  old  friend  Mr.  Chadwick  as  Pro- 
fessor Humphry.  I  am  quite  of  the  same  opinion  as  Mr.  Chadwick, 
that  the  cap  which  Manchester  puts  on  would  in  many  respects  also 
fit  Glasgow.  I  wish  that  eminent  sanitarian  were  here  this  evening 
to  give  us  a  warning.  I  am  sure  we  would  have  taken  it  in  good 
part.  I  trust  that  the  suggestions  Professor  Humphry  has  thrown 
out  will  be  considered  by  those  to  whom  they  were  more  particularly 
addressed— namely,  the  Government;  and  that  in  the  future  more 
than  in  the  past  our  Legislature  will  attend  to  sanitary  matters  rather 
than  to  other  matters  which  appear  to  them  of  great  importance,  but 
which  to  us  sink  into  insignificance  when  compared  with  those  which 
affect  the  health  of  the  nation. 

Dr.  A.  Cabpevteb — As  chairman  of  the  Council  of  the  Sanitary 
Institute,  I  rise  to  second  the  proposal  that  has  been  made  to  you  by 
the  Lord  Provost,  that  we  present  a  hearty  vote  of  thanks  to  Professor 
Humphry  for  his  very  able  and  conscientious  address.  I  have  some 
diffidence,  after  the  observations  that  have  been  made  by  the  Pro- 
fessor, as  a  Southern  man  in  appearing  before  an  audience  like  this, 
the  more  so,  because  as  the  professor  went  on  I  gathered  that  we  had 
to  come  to  the  north  not  only  for  brains,  but  for  those  very  fine  feet 
that  we  have  sometimes  in  the  south,  because  as  I  came  through  your 
counlry  I  observed  many  persons  without  shoes  at  all.  I  could  see 
the  perfection  of  the  form  of  foot  to  which  the  professor  has  alluded, 
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and  I  was  satiBfied  that  the  discomfort  they  had  without  a  shoe  was 
given  back  to  them  in  that  beauty  of  foot  and  in  that  freedom  from 
certain  disturbances  of  health  that  do  follow  from  the  confinement  in 
which  the  foot  is  kept  by  those  extraordinary  articles  that  are  put 
on  them  by  the  shoemakers.  But  then  I  observed  also  that  the  Pro- 
fessor alluded  to  education,  and  I  had  some  recollection  that  Scot- 
land had  taught  us  a  lesson  in  respect  to  our  schools,  by  teaching 
children  in  the  open  air,  and  had  sent  so  many  prime  examples 
of  great  intellects  to  the  south.  Then  he  got  on  still  further, 
and  talked  about  the  Parliamentary  representation  of  the  medical 
profession,  and  I  recollected  that  Glasgow  had  done  honour  to  our 
profession  in  sending  a  member  of  that  profession  to  represent  her 
in  Parliament.  I  do  hope  that  the  experience  we  have  gained  of 
the  good  effects  that  follow  from  certain  proceedings  of  the  Scotch 
may  have  a  beneficial  influence  upon  the  south,  as  much  as  we 
hope  to  have  a  beneficial  influence  upon  you.  I  never  listen  to  Pro- 
fessor Humphry  without  gaining  some  knowledge.  I  have  sat  at  his 
feet  for  many  years  in  various  ways,  and  the  address  that  he  has  just 
given  has  still  further  convinced  me  that  he  will  always  have  some- 
thing to  tell  us,  something  that  is  instructive,  something  that  is 
certainly  worth  hearing.  I  am  sorry  that  every  member  present  to- 
night has  not  brought  his  wife  or  his  lady-love  with  him  that  they 
might  have  heard  the  stirring  words  which  have  been  addressed 
specially  to  the  feminine  portion  of  the  population.  I  have  great 
pleasure  in  seconding  the  proposal  that  the  Lord  Provost  has  made. 

The  motion  was  then  put  and  carried  with  great  applause. 

Prof.  HuMPHBT — ^I  must  return  my  hearty  thanks  for  the  kind 
manner  in  which  you  have  listened  to  me,  and  still  more  for  the 
very  kind  expression  of  your  feelings  which  has  been  made  by  the 
Lord  Provost,  by  Dr.  Carpenter,  and  yourselves.  It  ill  becomes 
me,  perhaps,  to  find  any  fault  at  all  with  what  falls  from  one 
who  is  so  thoroughly  and  deservedly  respected  and  esteemed  by  you 
all,  but  the  Lord  Provost  did  mention  one  word  to  which  I  must  take 
exception.  He  said  that  I  had  paid  a  compliment  to  your  nation ;  it 
was  not  a  compliment,  but  a  simple  expression  of  the  truth.  Those 
of  you  who  have  in  the  newspapers  lately  read  the  report  of  the 
Anthropological  Committee  of  the  British  Association  have,  doubtless, 
seen  there  that  it  was  no  compliment,  but,  as  I  have  said,  the  truth, 
for  you  will  observe  that,  according  to  the  measurements  of  that  com- 
mittee, the  Scotchman  is  a  taller  man  and  is  a  stronger  man  than  any 
other  in  the  empire.  Li  saying  that  he  is  taller  and  stronger  than  any 
other  in  the  empire  means,  I  apprehend,  that  he  is  taller  and  stronger 
than  any  other  in  the  world.  We  know  that  his  brain  weight  is 
greater  than  that  of  any  other,  and  I  say  also  that  we  cannot  help 
knowing  that  his  brain  force  is  greater  too.  It  may  be  added  the 
manner  in  which  the  Lord  Provost  has  been  good  enough  to  express 
his  approbation  of  the  efforts  of  a  Southron  to  address  you  this 
evening  is  no  bad  illustration  of  Scottish  character. 
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SANITARY  SCIENCE  4  PREVENTIVE  MEDICINE. 


ADDRESS 

By  Prof.  W.  T.  Gairdner,  M.D.,  LL-D., 
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In  the  course  of  the  duties  which  fall  to  mj  lot  as  a  teacher  of 
the  healing  art,  I  am  obU^ed,  as  it  were,  to  appear  in  two 
characters,  because  the  art  itself  falls  practically  and  conven- 
tionallj,  if  not  naturally,  into  two  divisions — separate  in  idea, 
and  yet,  as  we  shall  presently  see,  inextricably  interwoven. 
"  How  is  this  individual  patient  to  be  cured  of  his  actually 
existing  disease?" — is  the  first  question  to  which  the  art  of 
medicine  in  all  ages  has  invariably  and  inevitably  addressed 
itself.  How  is  disease — ue.  premature  death,  disabled  faculty 
of  body  or  mind — to  be  reduced  to  a  minimum,  and  as  far  as 
may  be  got  rid  of,  for  humanity  at  large  ? — ^this  is  a  second  and 
a  far  more  comprehensive  question,  in  the  course  of  answering 
which,  when  he  attempts  a  reply  at  all,  the  physician  hopes 
chiefly  to  get  some  additional  light  as  to  how  to  deal  with  the 
first.  In  addressing  himself  to  the  first  question,  the  physician 
is  led  to  view  diseases  simply  as  so  many  separately  existing 
facts  or  species  which  have  to  be  classified  and  set  apart  like 
objects  of  natural  history,  in  order  that  the  experience  of  many 
men  in  many  ages  may  be  brought  to  bear  on  the  great  ques- 
tion of  their  cure.  And  although  there  have  never  been 
wanting  philosophic  minds  which  have  looked  behind  this  con- 
ventional view  of  a  disease,  and  endeavoured  to  obtain  an  insight 
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into  the  causes  of  disease  in  general,  yet  it  must  be  admitted 
that  the  habitual  attitude  of  the  physician  towards  his  patient  in 
all  times  has  predisposed  him  to  accept  empirically,  as  it  were, 
the  disease  as  an  existing  fact,  and  to  direct  his  whole  energies 
towards  the  question  how  the  individual  patient,  being  already 
ill,  can  best  be  treated  so  as  to  emerge  whole  and  sound. 

Prevention  of  disease,  the  great  object  of  modern  sanitary 
science,  has  too  often  been  regarded  as  unprofitable;  not  merely 
in  the  coarse  sense  of  being  unremunerative,  but  also  in  respect 
that  the  inquiry  into  causes  belonged  for  the  most  part  to  the 
class  of  speculations  condemned  by  the  inductive  philosophy  as 
destitute  of  fruit,  and  therefore  wholly  insecure  and  unpractical. 
Causes  were  scholastically  divided  into  predisposing,  exciting, 
and  proximate;  but  of  these,  the  last  came  to  be  regarded  as  an 
idle  and  metaphysical  research,  while  the  others  gave  rise  to 
long  dissertations,  not  without  value,  but  certainly  in  most  cases 
without  much  precision  of  method  or  obvious  benefit  to  man- 
kind. In  very  many  instances,  accordingly,  the  physician  who 
applied  himself  to  the  study  of  causes  was  adjudged  to  be  only 
losmg  sight  of  the  object  for  which  he  was  consulted  by  suffer- 
ing humanity;  while  he  who  directly  applied  himself  to  the 
cure,  and  to  nothing  else,  was  glorified  as  being  alone,  in  the 
real  sense  of  the  word,  the  niediciner,  i.e.,  healer  or  practical 
man.  And  the  rewards  of  professional  life  being  mostly  reserved 
for  services  of  this  kind  rendered  to  individuals,  the  inquiry  into 
causes  was  necessarily  discouraged,  and  disease  came  to  be 
largely  dealt  with  as  a  "  visitation  of  God  " — inscrutable  in  its 
nature  and  essence,  but  yet  requiring  to  be  attacked  and  sub- 
dued by  remedies,  many  of  which  w^ere  violpnt,  empirical,  and 
dangerous  in  their  action,  in  proportion  to  the  supposed  danger 
of  the  disease. 

It  was  impossible,  however,  that  this  onesided  view  of  the 
nature  of  diseases  should  satisfy  all  minds — or  indeed  the 
best  minds — devoted  to  the  healing  art  in  any  age.  All 
through  the  history  of  medicine  we  can  observe  the  effort  to  get 
insight  into  causes,  not  merely  as  a  philosophical  speculation, 
but  with  a  view  to  prevention.  The  treatise  in  the  Hippocratic 
writings  on  airs,  waters,  and  places  is  one  of  the  earliest,  and 
certainly,  in  its  time,  one  of  the  most  surprising  advances  in  this 
direction.  The  curious  and  instructive  studies  of  epidemic 
diseases  in  the  same  group  of  treatises,  partly  by  Hippocrates 
himself  and  partly  by  nis  successors,  give  glimpses  of  insight 
which  it  required  centuries  to  develop  into  principles  of  secure 
action,  either  as  regards  the  prevention  or  the  treatment  of 
such  diseases.  On  the  other  hand,  the  almost  entire  neglect  of 
sanitary  research  by  Sydenham,  confessedly  the  greatest  of 
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English  physicians  in  the  17th  century,  even  when  writing  at 
large  upon  epidemic  diseases,  shows  how  few  were  the  principles 
of  preventive  medicine  that  had  emerged  out  of  ohscurity,  even 
in  comparatively  modem  times;  and  the  long  struggle  with 
ignorance  and  confusion  which  was  required  to  establisli  even  so 
smiple  a  case  as  the  dependence  of  scurvy  on  an  insufRcient 
amount  of  vegetable  juices  in  the  food,  shows  as  well  as  any- 
thing else  that  up  to  the  very  beginning  of  the  present  century 
the  attention  of  physicians  was  out  feebly  attracted  by  facts 
and  doctrines  which,  had  sanitary  science  existed  in  any  real 
sense,  could  hardly  have  failed  to  become  generally  accepted. 
That  it  should  have  taken  two  centuries  to  reduce  to  a  practical 
rule  in  the  navy  of  Great  Britain  the  measure  by  which  Com- 
modore Lancaster  saved  his  crew  from  scurvy  in  1  <)03  is  one  of 
those  facts  which  cannot  be  got  over,  and  which  show  that,  in  a 
practical  sense,  preventive  medicine  and  the  effective  study  of 
the  causes  of  disease  is  a  thing  of  yesterday  as  compared  with 
the  ages  of  effort,  not  wholly  unsuccessful,  devoted  to  the  cure 
of  diseases.  And  although  the  discovery  of  vaccination  alone 
is  enough  to  redeem  the  credit  of  the  medical  profession  during 
the  last  hundred  years,  yet  it  cannot  be  said  generally  that  in 
the  great  sanitary  movement  of  the  present  age  eminent  physi- 
cians have  always  led  the  van  of  progress.  No  one  speaking  in 
this  place  should  acknowledge  otherwise  than  with  profound 
gratitude  and  respect  the  labours  of  Edwin  Chadwick,  of  Lord 
bhaftesbury  (then  Lord  Ashley),  and  of  Lyon  Playfair  as  the 
pioneers  of  English  sanitary  science.  Yet  it  would  have  been 
impossible  for  these  distinguished  men  to  have  accomplished 
what  they  did  without  the  co-operation  of  medical  men,  and 
even  of  medical  authorities.  Indeed,  the  names  of  Southwood 
Smith,  Neil  Amott,  and  James  Phillips  Kay  are  associated 
with  the  movement  in  this  country  from  its  very  beginnings  in 
1842.  But  the  impulse,  so  far  as  the  general  body  of  physi- 
cians was  concerned,  came  from  without  rather  than  from 
within.  And  it  is  not  to  be  forgotten  also,  that  M.  Pasteur, 
the  most  distinguished  of  living  Erenchmen  as  regards  the 
scientific  investigation  of  the  causes  and  prevention  of  epidemic 
diseases,  is  not  a  member  of  the  medical  profession. 

But  while  it  is  true  that  medical  science  has  not  always  been 
in  a  position  to  initiate  discoveries,  or  to  take  the  leading  part 
in  legislation  in  the  direction  of  sanitary  progress,  I  tnink  it 
may  oe  claimed  for  my  profession  that  it  has  very  cordially 
accepted,  and  energetically  carried  out,  sanitary  reforms  of 
every  kind  so  soon  as  they  came  within  the  scope  of  practical 
application  by  the  physician.  Of  no  body  of  men  can  it  be 
affirmed  with  less  truth  that  they  have  encountered  the  great 
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reforms  of  the  last  forty  years  in  a  hostile  or  narrowly  profes- 
sional spirit.  There  was,  indeed,  an  evident  possibility  that  it 
might  have  been  otherwise.  To  work  towards  the  prevention 
of  disease  deliberately  and  effectually  was  not  only  not  remu- 
nerative, but  might  have  been  construed  as  directly  attacking  the 
sources  of  income.  Yet  I  believe  it  will  be  readily  admitted 
that  with  all  but  a  small  and  utterly  insignificant  fraction 
of  a  noble  profession  this  consideration  has  been  practically 
devoid  of  influence ;  while  the  names  of  John  Simon,  William 
Budd,  Charles  Murchison,  Edmund  A.  Parkes,  John  Snow, 
Edwin  Lankester,  and  many  others  show  that  even  a  considerable 
measure  of  success  as  medical  practitioners,  in  the  ordinary 
sense  of  the  word,  is  in  no  way  inconsistent  with  eminence  and 
originality  of  research  in  the  department  which  has  been  called 
in  our  programme  *'  Sanitary  Science  and  Preventive  Medicine." 

One  name,  that  of  one  recently  removed  from  us  by  death, 
deserves  a  separate  mention  in  this  connection,  in  order  that  we 
may  join  in  paying  a  tribute  of  love  and  admiration  to  a  charac- 
ter in  which  eminent  and  exact  science  was  singularly  blended 
with  gentle  humanities  and  modest  personal  worth  known  to 
many  of  us  here — one  who,  occupying  throughout  a  long  career 
a  position  subordinate  in  his  official  relations,  was  able  through 
sheer  force  of  genius  to  influence  the  cultivation  of  sanitary 
science  all  over  the  world,  by  his  love  of  order  and  method,  as 
well  as  by  the  luminous  power  of  exposition  he  displayed  in  dealing 
with  what  to  most  men  would  have  been  extremely  unmanage- 
able and  dry  arrays  of  figures.  It  is  not  the  first  time  that  I  have 
had  occasion  to  express  in  public  my  own  personal  sense  of  the 
enormous  debt  which  sanitary  and  medical  science  owe  to  the 
late  Dr.  William  Farr ;  and  1  will  venture  to  quote  to  you  now 
a  few  words  written  in  1861  when,  in  the  course  of  what  I 
believe  was  the  first  separate  course  of  sanitary  instruction  de- 
livered to  medical  students  in  Scotland,  I  had  occasion  to 
expound  in  some  detail  the  elements  of  the  science  of  death- 
raies*  : — 

"  Dr.  William  Farr  has  done  for  the  vital  statistics  of  Eng- 
land almost  what  Harvey  did  for  physiology  or  Lavoisier  for 
chemistry.  He  found  the  facts  of  this  science  in  a  state  of 
almost  hopeless  and  aimless  confusion.  He  has  not  only  added 
immensely  to  the  number  and  value  of  these  facts,  but  has 
brought  into  them  light,  harmony,  order,  and,  for  the  first  time  in 
the  history  of  the  science,  a  determinate  method  and  an  approach 
to  scientific  exactness.  On  the  basis  of  millions  of  separate 
details,  arranged,  on  the  whole,  in  a  very  close  and  accurate 
— . ^  '- 

*  Public  Health  in  Relation  to  Air  and  Water,  1862. 
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accordance  with  medical  opinion^  and  with  the  demands  of  sani- 
tary science,  it  has  been  the  great  and  enduring  merit  of  Dr. 
Farr  (originally  a  modest  country  practitioner  of  the  Company 
of  the  Apothecaries)  to  build  up  a  body  of  doctrine  on  vital 
statistics,  not  only  unequalled,  but  unapproached  in  any  other 
country.  By  the  systematic  calculation  of  death-rates  he  has 
placed  an  easy  and  useful  method  at  the  service  of  all  enquirers 
mto  the  public  health, — a  method  certainly  not  without  risk  of 
error  in  its  application,  but  giving  facilities  for  the  elucidation 
of  truth,  and  the  correction  of  error,  which  render  it  of  the 
utmost  value  to  medical  science.  By  the  formation  of  life-tables 
from  these  data.  Dr.  Farr  has  also  immensely  aided  the  opera- 
tions of  life-insurance ;  and,  by  the  vast  extent  of  his  general 
information,  the  vigour  of  his  literary  style,  and  the  genial 
current  of  his  human  sympathies,  he  has  been  able  to  invest  his 
dry  and  abstract  enquiries  with  not  a  little  even  of  a  popular, 
almost  of  a  poetic,  interest.  Those  who  have  occupied  themselves 
with  the  reports  of  the  Registrar-General,  or  with  the  most  in- 
structive and  interesting  historical  dissertations  in  the  report  on 
the  census  of  1861,  will  assuredly  join  with  me  in  gi\'ing  to  Dr. 
Farr  the  credit  of  having  at  last  solved  the  problem  of  investing 
nnmbers  with  a  correspondingly  real  interest,  and  made  large 
blue-books,  and  big  ones  too,  among  the  most  stimulating  and 
suggestive  productions  of  the  age." 

It  is  somewhat  painful  and  discouraging  to  have  to  add  to  these 
few  lines  of  very  moderate  eulogy  on  a  now  departed  benefactor 
of  mankind,  that  he  who  thus  gave  an  impulse  to  preventive 
medicine  and  sanitary  science  amounting  almost  to  the  discovery 
of  a  Nomim  Organum  for  it,  was  in  the  end  obliged  to  retire 
from  his  work  on  behalf  of  the  nation  with  so  little  of  what  can 
be  called  national  recognition  of  his  vast  labours  and  eminent 
services  to  the  State.  It  is  my  earnest  desire  that  these  words 
should  be  taken  in  a  sense  void  of  offence — t.^.,  as  not  imputing 
blame  to  anyone  in  particular  in  connection  with  Dr.  Farr's 
resignation  of  his  office,  which  was  unquestionably  made  neces- 
sary at  the  time  by  the  state  of  his  health.  Nor  is  this  expres- 
sion of  regret  in  any  way  inconsistent  with  the  opinion  that  I 
have  always  held  and  expressed,  that  the  medical  profession 
will  not  advance  its  own  best  interests,  or  the  interests  of 
humanity  committed  to  its  care,  by  entering  into  the  competition 
for  honours,  dignities,  or  emoluments  at  the  hands  of  those  who 
represent  the  nation.  The  claim  of  Dr.  Farr  to  such  recognition 
was  not  in  respect  of  his  being  a  medical  practitioner,  but  in  re- 
spect of  his  being  an  officer  of  6tate,  and  one  who,  in  almost  everj' 
particular  of  high  character  and  unique  distinction,  must  be  con- 
sidered to  have  justly  earned  the  very  highest  rewards  that  the 
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nation,  as  snch,  had  to  bestow.  I  hope  you  will  join  me  in  think- 
ing that  it  is  not  creditable  to  us  as  a  people  that  such  services 
as  nis  cannot,  apparently,  be  more  generously  rewarded  and  more 
highly  distinguished  during  the  lifetime  of  their  author.  The 
subject  is  one,  perhaps,  not  altogether  for  this  Institute  ;  but  I 
have  taken  the  liberty  of  alluding  to  it  because  I  happen  to 
know  that  a  proposal  to  reprint  one  or  more  volumes  of  Dr. 
Farr's  invaluable  papers,  prepared  by  himself  for  such  publica- 
tion, is  at  this  moment  in  suspense,  as  it  was  during  his  lif  etime, 
because  the  modest  salary  of  a  Government  ofncial,  and  the 
scanty  provision  left  for  his  family,  did  not  allow  of  this  being 
done  at  the  cost,  or  even  at  the  risk,  of  those  to  whom  his  fame 
is  most  dear.  Would  it  not  be  possible,  by  a  combination  of 
influences  emanating  in  part  from  this  Institute,  to  secure  the 
co-operation  of  medical  and  sanitary  inquirers  all  over  the 
world  to  this,  the  best  of  all  possible  monuments  to  Dr.  Farr, 
before  the  lessons  of  his  life  and  character  have  ceased  to  be 
vividly  present  to  us  ?  I  believe  that  such  a  work,  could  it  be 
provided  for  either  by  subscription,  or  through  some  society  a 
portion  of  whose  funds  might  properly  be  so  invested,  would 
become  a  means  of  education  in  sanitary  science  of  the  highest 
possible  importance ;  while  a  prefatory  memoir  of  the  author, 
carefully  and  judiciously  edited,  would  leave  a  moral  as  well  as 
an  intellectual  impression  which  would  go  far  to  correct  the 
chilling  results  of  neglect  hitherto,  and  preserve  the  name  of 
Dr.  Farr  as  an  invaluable  heritage,  not  for  us  only  who  knew 
him  personally,  but  for  likeminded  men  everywhere,  now  and  in 
all  coming  time.  If  I  earnestly  press  upon  those  who  are 
present  on  this  occasion  to  do  what  is  possible  to  convert  this 
aspiration  of  mine  into  a  reality,  it  is  because  I  believe  the 
future  of  sanitary  science  largely  depends  upon  the  appreciation 
of  the  unselfish  labours  of  those  who  have  devoted  themselves  to 
its  cultivation  in  the  spirit  of  William  Farr  ;  and  I  would  add 
as  another  great  living  exemplar — John  Simon. 

In  looking  to  the  luture  of  sanitary  science  and  preventive 
medicine,  it  is  impossible  not  to  anticipate  that  it  will  be  as 
cordially  aided  by  the  medical  profession  in  the  time  to  come, 
as  it  has  been  in  the  past.  But  just  as  it  has  grown  in  im- 
portance and  in  public  appreciation,  preventive  medicine  has 
also  become,  not  unnaturally,  more  exacting.  It  demands  a 
special  education,  special  qualifications,  specialofBces  and  emolu- 
ments, and  in  these  offices  the  devotion  of  a  man's  whole 
time  and  energy  to  preventive  and  sanitary  work  alone.  I 
am  very  far  from  disputing  the  propriety  and  necessity  of 
this  arrangement  in  many  cases.  But  I  wish  to  point  out  that 
it  carries  with  it  the  seeds  of  an  evil  influence  which  it  is 
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desirable,  as  far  as  may  be,  to  hold  in  check.  The  limita- 
tion of  sanitary  functions  to  men  not  engaged  in  medical  prac- 
tice, and  of  the  practice  of  medicine  and  surgery  to  persons 
who  are,  or  may  conceive  themselves  to  be,  thereby  exempted 
from  all  preventive  duty,  will  not  be  without  serious  dis- 
advantages. It  will  tend  to  split  up  the  medical  profession 
into  two  sections,  perhaps  into  two  more  or  less  hostile 
camps.  It  may  also  tend  to  make  the  physician  proper, 
the  healer,  less  careful  of  the  means  and  appliances  of  preven- 
tive medicine  than  he  would  otherwise  become.  Speaking  from 
my  own  experience  as  a  teacher,  I  would  say  that  this  would  be 
a  grave  and  perhaps  irretrievable  disaster  to  both  sides.  For 
the  healing  art  is  really,  and  in  a  very  practical  sense,  one ;  and 
the  cure  of  a  disease,  if  it  is  to  be  anything  else  than  mere 
empiricism,  must  be  largely  imbued  with  a  preventive  element. 
In  other  words,  the  careful  and  practical  study  of  the  causes  of 
disease  with  a  view  to  prevention  is  in  many,  if  not  in  most,  cases 
a  large  part  of  the  cure.  I  have  already  alluded  to  the  instance  of 
scurvy,  where  it  may  be  said  that  the  cure  emerges  directly  and 
exclusively  from  the  knowledge  of  the  prevention.  And  if  it  is 
not  so  plainly  apparent  in  many  other  instances  that  this  is  so, 
it  is  probably  only  because  of  our  comparative  ignorance  of  the 
essential  conditions  both  of  cure  and  of  prevention.  The  larger 
faith  now  existing  in  what  are  commonly  called  natural  means 
of  cure — f.^.,  physiological  as  opposed  to  complicated  and  dis- 
turbing remedies — ^is  the  practical  fruit  of  the  free  recognition 
of  this  truth  by  the  medical  profession. 

Those  who  are  old  enougn  to  remember,  or  who  may  even 
now  know  something  about,  the  complicated  and  distracting 
array  of  medicines  and  of  surgical  proceedings  which  did  duty 
for  indispensable  remedies  in  the  last  age,  but  which  have  now 
passed  almost  into  oblivion,  will  be  in  a  position  to  judge  how 
much  has  been  gained  for  the  healing  art,  in  its  more  limited 
sense,  by  the  really  enlightened  modern  study  of  the  causes  of 
disease.  Were  it  even  possible  to  suppose  that  this  great 
advance,  in  the  direction  of  true  science  and  sound  practice, 
should  ever  again  be  undone  by  the  complete  separation  of  pre- 
ventive medicine  from  the  healing  art,  tne  result  would,  in  my 
opinion,  be  nothing  less  than  a  calamity,  both  for  the  one  and 
for  the  other.  It  was  a  strong  sense  of  the  imperative  necessity 
of  maintaining  this  connection  between  curative  and  preventive 
medicine  that  led,  more  than  anything  else,  to  my  acceptance, 
in  1863,  of  the  oflSce  which  alone  gives  me  any  claim  upon  your 
attention  to-day.  As  a  teacher  oi  practice  of  medicine,  already 
of  some  experience,  and  recently  appointed  professor  of  that 
subject  in  the  University  of  Glasgow,  I  was  invited  by  the 
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authorities  to  assume  the  responsibility  of  the  sanitary  adminis- 
tration of  this  great  city  as  its  medical  oiScer.  It  appeared  to 
me  that  whatever  might  or  might  not  be  the  permanence  of  the 
connection,  the  initiation  of  so  great  a  work  was  a  task  not  only 
worthy  in  itself,  but  fitted  to'  be  of  unknown  advantage  to  the 
students  of  medicine  who  might  be  dependent  on  me  for  their 
instruction.  On  these  grounds  chiefly  I  accepted  cheerfully, 
for  what  proved  to  be  a  term  of  nearbr  ten  years,  the  labours 
and  responsibilities  of  sanitary  work.  In  the  discharge  of  these 
duties  I  was  aided  by  a  staff  of  faithful  and  devoted  officers,  by 
the  countenance  and  support  of  the  authorities^  and  chiefly  of 
that  lifelong  and  still  unwearied  sanitarian  who  now  sits  in  the 
civic  chair.  It  is  impossible  for  me  ever  to  express  adequately 
my  sense  of  the  permanent  obligation  I  owe  to  these  men,  and 
to  the  work  in  which  they  were,  and  are  still,  engaged. 
Although  the  necessities  of  the  city  outgrew  the  original 
arrangements,  and  a  greatly  extended  staff  appeared  to  require 
a  different  system  of  administration,  I  was  enaoled  to  retire  with 
a  feeling  of  profound  and  lasting  satisfaction  in  having  acquired 
a  store  of  literally  invaluable  experience  as  a  professor  of  medi- 
cine ;  while,  on  the  other  hand,  the  work  has  been  continued 
and  advanced  from  year  to  year  by  one  who  has  proved  himself 
one  of  the  ablest  and  most  thorough-going  sanitanr  officers  in 
this  country— our  good  friend,  Dr.  J.  B.  Russell.  I  could  not 
venture  in  his  presence  to  say  all  that  I  should  desire  to  say  of 
him,  and  of  the  whole  sanitary  department  as  at  present  admin- 
istered ;  but  I  will  venture  to  refer  those  who  wish  to  know  more 
about  it  in  a  compact  but  comprehensive  form,  to  a  paper  by 
him  in  the  ''Transactions  of  the  Epidemiological  Society  of 
London,  Session  1881-82,  new  series,  Vol.  I,"  on  "  The  Policy 
and  Practice  of  Glasgow  in  the  Management  of  Epidemic 
Diseases,  with  results.  I  have  only  time  now  to  revert  to 
some  of  the  more  striking  incidents  of  my  own  decennium  of 
experience. 

During  the  period  referred  to — 1863-72 — ^we  had  to  deal  with 
several  considerable  epidemics,  which  revealed  very  clearly  the 
weak  points  of  Glasgow  sanitation,  according  to  the  means  and 
resources  which  then  existed.  Among  these  were  a  not  incon- 
siderable epidemic  of  smallpox  in  1863;  closely  following 
thereon,  a  really  great  and  disastrous  epidemic  of  typhus  fever, 
lasting  from  1863  to  1865,  and  never  completely  subdued  until 
it  was  crossed  and  merged  in  a  great  outburst  of  relapsing  fever 
in  1870  and  1871,  associated  with  very  great  want,  and  misery 
of  every  kind,  among  the  poverty-stricken  classes  who  were 
mostly  the  victims  of  this  fever.     Measles  and  hooping-cough 
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also  prevailed  largely  during  the  year  1871 ;  and  as  a  conse* 
quence,  no  doubt,  of  so  much  exposure  and  misery  amid  such 
epidemic  conditions,  inflammatory  affections  of  the  lungs  and 
bronchi  carried  off  nearly  one-fourth  of  all  who  died  durmg  the 
year  1871,  including,  of  course,  an  unusually  large  proportion 
of  infant  lives.  Although,  therefore,  the  types  ot  epidemic 
disease  which  prevailed  in  these  two  years  were  not  nearly  so 
directly  fatal  as  the  typhus  of  the  preceding  seasons,  from  1863 
onwards,  the  death-rate  continued  nigh,  and  it  was  by  no  means 
under  encouraging  circumstances,  except  as  presently  to  be 
stated,  that  I  handed  over  the  medical  care  of  the  city  to  my 
successor.  As  these  various  epidemics  had  revealed  thoroughly 
oar  Weakest  points,  there  was,  on  the  other  hand,  room  for  con- 
gratulation on  our  comparative  immunity  as  regards  two  diseases 
which,  during  my  term  of  office,  had  given  rise  to  a  very  large 
epidemic  mortality  throughout  the  country.  One  of  these  was 
cnolera,  which,  as  is  well  known,  became  epidemic  in  London 
during  the  sununerof  1866,  and  in  the  autumn  and  early  winter 
of  the  same  year  spread  very  extensively  over  £ngland  and  Scot- 
land, causing  an  especially  large  proportion  of  deaths  in  Leith, 
and  in  some  of  the  smaller  towns  and  villages  on  the  east  coast 
of  Scotland.  In  reporting  on  this  subject  on  the  last  day  of 
the  year  1866,  I  was  able  to  show  that,  notwithstanding  our 
terribly  degraded  and  overcrowded  population,  still  living  under 
the  scourge  of  a  previous  severe  epiaemic  of  typhus,  we  had 
lost  only  one  in  10,000  of  the  inhabitants  from  cholera  in  the 
four  months,  August  to  November,  1866,  against  7*5  in  Edin- 
burgh, 6-2  in  Dundee,  7*2  in  Aberdeen,  2*5  m  Greenock,  5*4  in 
Perth,  and  no  fewer  than  24*4  in  Leith.  Nor  was  this  be- 
cause the  epidemic  influence  was  wanting ;  for  during  the  same 
period  more  than  700  cases  of  diarrhoeal  disease  were  reported 
and  carefully  investigated  at  the  Sanitary  Office,  108  of  which 
had  more  or  less  resemblance  to  cholera,  and  were  indeed  con- 
sidered as  being  in  all  probability  cases  of  that  disease,  though 
often  in  a  milder  form.  Our  comparative  immunity  was  uni- 
versally attributed — ^first,  to  the  all-important  fact  of  our  having 
a  perfectly  pure  water  supply ;  and,  secondly,  to  the  elaborate 
arrangements  made,  under  the  sanction  of  the  Magistrates' 
Conunittee,  for  dealing  with  the  individual  localities  and 
persons  affected,  in  the  way  of  cleansing,  disinfection,  isolation, 
&c.  But  of  these  arrangements  in  detail  there  is  no  time  to 
speak  at  present.  They  were,  however,  approved  by  almost  all 
classes  of  the  community,  and  brought  out  in  a  remarkable 
manner  the  active  sympathy  and  Christian  co-operation  of  all 
the  churches,  as  will  appear  from  the  perusal  of  a  special  report 
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published  on  the  subject  in  May,  1867.*  The  other  instance 
m  which  a  very  marked  check  seemed  to  be  imposed  by  sanitary 
preventive  measures  upon  an  epidemic  disease  actually  widely 
spread  in  Scotland  at  the  time,  was  small-pox  in  1871.  Not  to 
trouble  you  with  the  figures  in  detail,  I  will  only  say  that,  with 
one  exception  (Paisley),  Glasgow  showed  in  that  year  the 
smallest  percentage  of  death,s  from  small-pox  in  all  the  principal 
towns  of  Scotland ;  and  that  even  with  its  vast  and  fluctuatmg 
population,  open  to  every  kind  of  epidemic  calamity,  it  has 
never  since  been  in  any  considerable  degree  a  prey  to  that 
disease.  There  can  scarcely  be  a  doubt,  I  think,  that  the 
attention  given  to  vaccination  and  re-vaccination  from  18f>3 
onwards,  as  the  result  of  the  persistent  pressure  of  the  sanitary 
staff,  has  been  in  a  consideraole  degree  the  cause  of  that  im- 
munity. 

In  these  two  instances,  then,  we  were  enabled  by  special  cir- 
cumstances and  precautions,  the  direct  result  of  preventive 
medicine,  to  hold  our  ground  in  some  considerable  degree 
against  very  serious  and  appalling  epidemics.  Why  were  we 
not  so  in  the  cases  already  referred  to  of  typhus  and  relapsing 
fever  ?  Not,  I  believe,  because  these  diseases  are  essentially 
less  amenable  to  preventive  medicine  than  cholera  or  small-pox, 
but  because  the  machinery  with  which  we  had  to  work  was 
wholly  inadequate  to  grapple  with  their  causes.  Typhus  fever 
is  emphatically,  as  has  been  often  demonstrated,  the  epidemic 
disease  proper  to  overcrowded  communities  ;  relapsing  fever  is 
the  occasional  supplement,  or  additional  emphasis,  which  arises 
when  to  habitual  and  extreme  over-crowding  there  is  added 
the  presence  of  something  like  famine,  or  at  least  a  grave  and 

{reneral  destitution  as  respects  many  of  the  first  necessaries  of 
ife.  In  Glasgow  we  have  long  suffered,  and  in  the  decade 
referred  to  we  suffered  in  a  very  high  degree  indeed,  from 
both  these  causes  of  disease.  This  fact  was  so  evident  on  the 
surface  that  it  could  not  but  attract  at  once  the  attention  of 
the  medical  officers ;  but  their  efforts  to  deal  with  it  in  the  face 
of  an  epidemic  actually  existing  were  from  the  very  circum- 
stances of  the  case  foredoomed  to  comparative  failure.  In  the 
spring  and  summer  of  1863, 1  made,  along  with  Mr.  Carrick, 
trie  city  architect,  and  his  assistants,  a  minute  and  detailed 
personal  investigation  of  all  the  localities  in  which  fever  had 
been  reported  to  us  as  having  taken  an  epidemic  hold,  and  the 
results  of  that  investigation  were  communicated  to  the  authori- 

*  Report  to  the  Saperint^ndents  and  Visitors  in  the  recent  Sanitary  Visita- 
tion Movement,  with  considerations  as  to  a  permanent  scheme  ;  also  proceed- 
ings of  Public  Meeting  and  Appendix  of  relative  documents.  Glasgow,  May, 
1867. 
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ties  in  October,  1 863,  as  well  as  in  some  earlier  and  later  reports. 
In  many  cases,  and  wherever,  indeed,  we  had  reason  to  believe 
that  improvements  could  be  effected  by  persuasion,  without 
force  of  law,  we  were  careful  to  ask  the  attendance  of  the 
owners  or  factors  of  property  in  the  epidemic  localities  ;  and  in 
very  many,  indeed  in  most,  instances  we  were  cordially  met,  and 
more  or  less  supported  in  our  suggestions  for  immediate  im- 
provements. Windows  not  opening  at  the  top,  for  instance, 
were  dealt  with  by  scores,  if  not  hundreds,  and  although  our 
instructions  were  no  doubt  occasionally  evaded,  they  were  rarely 
entirely  disowned.  At  the  same  time,  disinfection  of  houses 
and  of  clothing  was  assiduously  enforced,  one  of  the  first  acts  of 
the  newly  constituted  Sanitary  Department  being  the  erection 
of  a  special  washing-house  and  otner  necessary  apparatus  for 
this  purpose,  at  which  infected  clothing  and  bedding  were  care- 
fully dealt  with  in  the  interest  of  the  community,  and  free  of 
all  expense  and  trouble  to  the  parties. 

Dr.  Russell,  in  the  paper  I  have  already  referred  to,  has  told 
in  a  connected  form  the  tale  both  of  our  difficulties  and  our 
partial  successes,  especially  as  regards  the  provision  of  hospital 
accommodation  for  the  fever-stricken  sick ;  and  how  it  was  a 
necessary  condition,  under  the  first  Glasgow  Police  Act,  that  a 
disease  should  have  become  frankly  epidemic,  and  been  formally 
so  proclaimed  by  advertisement,  before  any  special  powers  of 
dealing  with  it  could  be  obtained ;  in  other  words,  that  the 
stable  door  should  be  carefully  locked  only  after  the  escape  of 
the  steed  had  become  a  very  patent  fact.     But  apart  altogether 
from  this  flaw  in  our  legal  machinery,  the  impression  conveyed 
to  our  minds,  even  while  using  to  the  utmost  the  powers  then 
existing  for  the  suppression  of  typhus  fever,  was  (as  I  often 
expressed  it)   that  we   were  merely  scratching  the  surface ; 
and  that  as  long  as  the  great  tenement  houses — well  called 
**  rookeries,"  and  sometimes  "warrens,"  which  abounded  in  all 
quarters,  but  chiefly  in  the  central  district,  were  allowed  to 
exist  unreformed,  and  to  be  occupied  by  a  class  of  population 
constantly  deteriorating  with  the  deterioration  of  the  buildings 
in  which  they  dwelt,  there  could  be  no  adequate  grappling  with 
the  problem  before  us.    Two  of  these  "  rookeries,"  as  early  as 
July,  1863 — one  in  Argyle  Street,  the  other  in  the  Dirgate — 
had  been  singled  out  by  us  for  experiment,  in  respect  of  the  com- 
pulsory diminution  of  overcrowding,  according  to  the  Glasgow 
x^olice  Act.     In  one  of  these  I  remarked,  in  first  reporting  upon 
it,  that  ^^  the  average  size  of  the  rooms  (all  single  apartments) 
intended  for  the  habitation  of  a  whole  family  is  but  little  greater 
than  that  formally  condemned  by  a  Royal  Commission  as  in- 
sufficient for  a  single  soldier  in  barracks. '    The  actual  average 
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of  all  the  single  apartments  in  this  immense  and  complicated 
building  was  497  cubic  feet,  and  the  actual  occupation  of  them 
when  our  operations  began  was  from  three  to  five  persons  (in 
one  case  six  persons)  in  each  single  apartment.  The  Glasgow 
Police  Act  gave  the  power,  in  such  extreme  cases^  of  disallow- 
ing altogether  the  occupation  of  apartments  so  small  as  the 
above,  and  thus  of  putting  pressure  on  the  owners  to  convert 
single-room  houses  into  '*  room  and  kitchens  ;*'  and  even  then 
power  was  given  to  limit  the  occupation  in  accordance  with  a 
maximum  stated  in  the  Act,  and  indicated  in  each  case  by  a 
ticket  attached  to  the  door.  These  powers  gradually  came 
into  operation,  not  only  in  the  two  large  tenements  here  indi- 
cated, but  in  many  others,  so  that  before  August,  1864,  we  were 
able  to  report  6360  houses — 1,«.,  individual  holdings,  mostly 
single  or  double  apartments — ^as  being  under  police  regulation 
as  "  ticketed  houses  " — 1.«.,  houses  the  occupation  of  which  was 
subject  to  be  ascertained  by  domiciliary  visits  of  the  police,  and 
was  supposed  to  be  regulated  in  accordance  with  the  provisions 
laid  down  in  the  Act.  In  the  course  of  another  year  (August, 
1865)  we  were  able  to  report  a  great  improvement  in  the  con- 
dition of  our  two  first-mentioned  **  rookeries,"  which  had  almost 
ceased  to  be  fever  generators  even  while  the  disease  was  ad- 
vancing in  the  city  at  large.  But  this  temporary  immunity  of 
two  of  the  most  notorious  fever  dens,  under  the  extremely 
stringent  regulations  adopted,  did  not  carry  the  conclusion  that 
enough  had  been  done.  In  the  same  report  that  records  this 
immunity,  it  is  afiirmcd  that  "without  entire  reconstruction 
neither  of  these  properties  can  be  regarded  as  being  brought 
into  a  state  of  proper  sanitary  regulation."  The  same  remarks 
might  doubtless  have  been  made  as  regards  very  many  other 
Uroperties,  and  especiaUy  of  a  great  many  in  the  narrow  closes 
lining  the  High  Street,  where  a  population  amounting  to  nearly 
1000  persons  on  each  acre  of  ground  was  in  constant  danger  from 
overcrowding,  in  many  cases  in  single  apartments  forming  part 
of  large  blocks  of  buildings,  with  dark  airless  accesses,  and 
almost  every  aggravation  of  nuisance  and  discomfort — too  often 
with  intemperance,  immoraUty,  and  crime  hovering  in  the  track 
of  disease  and  destitution. 


The  Glasgow  Imfrotemekt  Act. 

It  was  under  these  circumstances  that  the  late  Lord  Provost 
Blackie,  in  conjunction  with  the  city  architect,  Mr.  John  Carrick, 
and  other  well-known  and  philanthropic  minds,  devised  the  now 
famous,  and  I  believe  really  most  enective,  City  Improvement 
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Act,*  which  was  intended  to  sweep  away  (but  not  so  suddenly  as 
to  give  rise  to  great  inconvenience)  a  large  number  of  those  closes 
and  wynds  where  the  worst  sanitary  features  existed,  and  where, 
at  the  same  time,  there  was  a  prospect  that  after  the  clearances 
a  better  class  of  houses  mi£;ht  probably  take  the  place  of  those 
removed.     The  administration  of  this  Act  has  been  much  can- 
vassed, and  even  unfavourably  criticized  in  detail ;  but  that  it  has 
veiy  greatly  diminished  the  hold  of  epidemic  disease  on  the  parts 
of  Gmsgow  which  it  affects,  no  longer  admits,  in  my  opinion,  of 
any  reasonable  doubt.   Now,  epidemic  disease,  from  the  enlarged 
and  modem  sanitarian  point  of  view,  is  not  only  a  great  evil  in 
itself,  but  also  an  index  to  other  physical  evils  of  at  least  equal  im* 
portance.  My  attention,  as  medical  officer  for  the  city,  was  strongly 
directed  to  this  fact,  in  March,  1869,  when  a  wave  of  apparently 
climatic  disease,  specially  characterised  by  an  enormous  mcrease 
in  the  mortality  from  acute  diseases  of  the  chest,  swept  over  the 
city,  and  arrested  much  attention  and  remark.     The  Registrar- 
General  in  his  reports  at  the  time  had  ascribed  this  phenomenon 
almost  exclusively  to  the  ^'  northerly  and  easterly  winds  "  then 
prevailing.     This  and  many  other  popular  theories  of  the  matter 
appearing  to  me  inadequate,  I  made  as  careful  a  research  as  the 
available  returns  then  allowed  into  the  whole  details  of  this 
singular  increase  in  the  death-rate,  hitherto,  there  was  reason 
to  believe,  almost  unexampled  in  Glasgow.     I  found  that  while 
it  amounted  here  to  30  per  cent,  excess  m  1869  (as  compared  with 
the  corresponding  period  of  1868) ;  in  Greenock  the  excess  was 
25  per  cent.,  while  in  the  large  towns  of  the  east  Coast — Eklin- 
burgh,  Leith,  and  Dundee — ^the  excess  was  scarcely  more  than 
hall  as  much,  and  in  Aberdeen  the  difference  was  quite  insig- 
nificant.   Further,  it  appeared  on  more  careful  analysis  that 
while  the  excess  of  mortality  was  greatest  in  acute  pulmonary 
diseases,  and    specially  great  among  the   young,  the  zymotic 
diseases  contributed    to    it  not  a  little,  and  also  tubercular 
affections,  and   among  these  in  a  very  marked  way  the  ner- 
vous diseases  of  infancy  (tubercular   meningitis,   convulsions, 
teething,   &c.),   as  contrasted  with  those    of    advanced    life 
(apoplexy,  paralysis,  Ac),  which  latter  showed  no  tendency  to 
increase,     it  seemed  impossible,  therefore,  to  overlook  the  evi- 
dence that,  besides  possible  climatic  causes,  there  were  others 
operating  largely  in  the  case  of   Glasgow  and   Greenock  to 

*  An  inteieBtixig  account  of  an  early  experiment  in  the  same  direction,  on 
a  amall  scale  comparattyely,  but  guid^  essentially  by  the  same  principles  of 
active  beneficence  as  were  at  work  in  i)romoting  this  Act  of  Parliament,  will 
be  found  in  the  Transactions  of  the  Social  Science  Association  for  1859,  by  Sir 
Jamee  Watson,  whose  administration  afterwards  of  the  City  Improyement 
Act  did  mudi  to  reconcile  it  to  adverse  public  opinion. 
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determine  so  much  larger  an  increase  of  the  death-rate  in  their 
case  than  in  that  of  towns  more  exposed  to  cold  winds ;  and 
that  while  these  could  not  be  excluded  from  consideration,  '*  the 
true  sources  of  the  excessive  liability  of  Glasgow  to  such  tides  of 
disease  and  death  are  to  be  sought,  not  in  these  comparatively 
accidental  circumstances,  but  in  the  permanently  acting  causes 
of  high  death-rates,  and  especially  in  the  low  standard  of  do- 
mestic comfort,  the  overcrowding,  general  squalor,  and  physical 
degradation  which  are  the  unhappy  characteristics  of  a  large 
part  of  the  population ;  and  that  these  again  are  the  direct 
results  of  permitting  generation  after  generation  to  be  brought 
up  in  houses  of  the  worst  construction,  in  which  morahty, 
decency,  and  cleanliness  are  alike  impossible."* 

These  conclusions  were  largely  confirmed  by  further  re- 
searches made  during  the  years  1870  and  1871,  and  published 
in  reports  presentea  in  the  latter  year  and  in  1872.  An 
increase  of  the  death-rate  was  again  subjected  to  a  careful 
examination,  with  improved  means  f9r  its  detailed  analysis, 
and  at  once  revealed  the  large  share  taken  in  its  production  by 
pulmonary  and  tubercular  diseases,  prevailing  with  increased 
force  wherever  the  general  death-rate  was  highest  and  the 
density  of  population  greatest.  Thus  it  became  probable  that 
not  only  as  against  zymotic  diseases  (commonly  so  called),  but 
also  as  against  those  inflammatory,  and  even  those  chronic, 
affections  of  the  lungs  which  fonn  by  far  the  largest  factors 
in  the  death-rate,  the  true  preventive  medicine  was  to  be  found 
chiefly  in  improvements  directed  towards  the  ventilation, 
cleanliness,  and  general  comfort  of  the  homes  of  the  poor ;  and 
that  overcrowding  and  overbuilding  of  ground  space  especially 
were  to  be  corrected,  not  only  as  conducing  to  typhus  fever, 
but  to  many  other  diseases.  This  was  the  great  object  aimed 
at  by  the  City  Improvement  Act ;  and  while  it  was  not  per- 
mitted to  me  to  witness,  during  my  official  career,  its  extended 
operation,  I  am  nevertheless  in  a  position  to  declare  my  belief 
that  the  policy  so  initiated  was  eminently  beneficial,  and  that  it 
is  only  by  steadily  following  out  the  same  principles  that  our 
great  cities  can  gradually  uproot  the  evils  of  centuries,  and  be- 
come even  moderately  healthy  abodes  for  those  who  are  attracted 
into  them  in  search  of  work.  Glasgow  is  a  city  peculiarly 
exposed  to  numerous  causes  of  ill-health  for  its  population, 
because  (as  I  expressed  the  facts  in  1871)  **upon  a  relatively 
smaller  acreage  than  any,  excepting  Liverpool,  it  is  breeding 

*  Report  on  the  health  of  Glasgow  for  the  first  <][uarter  of  1869,  with  special 
reference  to  the  unusually  high  rate  of  mortality  m  March,  1869.  Presented 
to  the  Board  of  Police  by  the  Medical  Officer,  May,  1869. 
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up,  from  year  to  year,  a  much  larger  proportion  of  yotmg  lives 
than  any  other  city.  The  inference  clearly  is  that  the  sanitary 
state  of  Glasgow  is  in  some  way  connected  with  its  intense 
productiveness  and  its  too  small  superficial  area.  And  any  one 
who  is  familiar  with  the  high,  dark  warrens  of  closely-packed 
tenement  houses  in  this  city ;  its  narrow,  ill-ventilated  closes ; 
its  many  miles  of  such  streets  and  closes,  without  an  open  space, 
without  a  blade  of  grass,  without  a  tree  or  a  shrub  to  be  seen ; 
its  swarms  of  children  pouring  forth  from  such  utterly  wretched 
dwellings  through  dark  passages  and  narrow  lanes,  with  no 
playground  but  the  street,  no  bathing-place  but  the  gutter,  can 
be  at  no  loss  to  apply  the  moral  of  the  tale  which  these  numbers 
unfold.''  * 

The  improvements  which  have  taken  place  since  these  words 
were  written  are  very  great,  and  most  creditable  to  all  con- 
cerned ;  but  still,  as  Mr.  Chadwick  told  us  through  the  mouth 
of  the  president  last  night,  there  is  much  to  do.  Let  us  hope 
that  the  authorities  of  tne  present  and  of  the  future  will,  as 
Milton  says,  "  bate  no  jot  of  heart  or  hope,"  but  will  go  steadily 
on  in  the  course  that  has  been  so  well  marked  out  for  them. 


Professor  Humfhbt,  in  moving  a  vote  of  thanks  to  Professor 
Gbirdner  for  his  most  practical,  most  high-minded,  and  most  philo- 
sophical address,  said  it  was  not  to  be  expected  that  ever  again  in 
the  history  of  sanitary  science  would  they  near  an  address  delivered 
by  one  who  held  the  important  and  engrossing  position  of  Professor 
of  Medicine,  and  yet  had  devoted  so  much  of  his  time  to  medical 
sanitary  science.  They  could  scarcely  ever  expect  again  to  have  the 
advantage  of  a  man  of  high  philosophical  medical  knowledge  and 
science  devoting  himself  to  the  work  of  clearing  our  city  alleys  and 
entering  into  the  necessities  of  a  great  city  to  maintain  its  proper 
sanitary  condition.  Personally  he  felt,  and  he  was  sure  the  audience 
felt,  that  all  humanity  owed  a  debt  of  gratitude  to  Dr.  Gairdner, 
that  the  city  of  Glasgow  owed  that  debt  in  a  very  high  degree,  and 
that  the  Sanitaiy  Institute  and  the  present  meeting  were  deeply 
indebted  to  him,  not  only  for  the  great  work  which  he  had  done,  but 
for  the  lucid,  clear,  admirable  manner  in  which  he  had  put  it  before 
them  in  the  address  which  they  had  just  heard. 

Oaptain  Gaxton,  in  seconding,  said  that  as  a  military  man  he 
Ihooght  it  was  most  satisfactory  to  feel  that  the  early  development  of 


*  StatlBtical  Tables  submitted  to  the  Board  of  Police  on  Monday,  19th  Jmie 
1871 ;  showing  the  sanitary  state  of  Olasf^ow,  London,  and  Liverpool,  from 
1855  to  1870,  &c. ;  with  remarks  by  the  Medical  Officer.    Glasgow,  1871. 
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sanitation  in  this  country,  at  least  of  preyentive  medicine,  had  been 
yer^  largely  due  to  the  medical  profession  in  the  army  and  nayy.  It 
was  through  the  army  and  the  nayy  that  the  interesting  &cts  of 
preyentiye  medicine  had  been  brought  so  prominently  before  the 
public. 

Professor  QAiBDinsB,  in  acknowledging  the  yote  of  thanks,  asked 
that  the  Council  of  the  Institute  would  favourably  consider  his  sug- 
gestion in  regard  to  the  works  of  the  late  Dr.  Farr,  not  perhaps  so  as 
to  tie  them  to  a  movement  in  it,  but  simply  that  the  gentlemen  on 
the  GouncU  would  give  their  individual  consideration  to  the  matter, 
and  see  how  such  a  republication  as  he  had  alluded  to  could  best  be 
promoted. 

Dr.  Cabpeitteb  assured  the  meeting  that  the  suggestion  made  by 
Professor  Gairdner  would  be  considered  by  the  Council,  and  if  they 
could  see  their  way  to  promote  the  object  the  Professor  had  in  view, 
he  was  sure  they  would  be  ready  to  entertain  it;  at  any  rate  he 
would  take  care  that  the  proposition  should  be  submitted  to  the 
Council. 


On  "  The  Distribution  of  Phthisis  in  the  Eleven  Northern 
Counties  of  Scotland^  as  ascertained  by  Statistics  extending 
over  a  period  of  twenty-two  years^^  by  Vi.  J.  Simpson,  M.D. 

Any  additional  inquiry  into  the  geographical  distribution  of 
Phthisis,  a  disease  which  occupies  the  first  place  among  the 
causes  of  death  in  Great  Britain,  cannot  fail  to  be  of  interest 
to  everyone,  and  more  particularly  to  those  who  devote  their 
special  attention  to  the  diminution,  prevention,  and  cure  of 
disease.  Our  existing  literature  on  tne  subject  is  principally 
a  collection  of  conflicting  opinions.  Of  recent  years  high 
elevated  lands  are  asserted  to  have  a  special  freedom  from 
Phthisis,  and  patients  are  sent  to  reside  there  on  the  assumption 
that  mountain  air  will  prove  beneficial.  The  characteristics  of 
mountain  air  are  rarefaction,  purity,  dryness,  and  a  large  amount 
of  ozone.  As  purity  of  air,  dryness,  and  ozone,  are  found  else- 
where than  on  the  mountains,  the  chief  influence  is  considered 
to  be  erected  by  the  rarefaction  of  the  atmosphere,  or  diminished 
barometric  pressure.  The  same  degree  of  immunity  is,  however, 
asserted  to  oelong  to  Egypt,  the  steppes  of  Tartary,  and  other 
low  lying  places,  and  patients  are  sent  to  these  situations  where 
the  barometric  pressure  is  not  diminished  but  increased. 

Then,  for  various  reasons,  the  Hebrides,  Iceland,  and  New 
Zealand,  have  been  held  to  be  freer  from  Phthisis,  than  other 
countries. 
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Differences  of  opinion  have  prevailed,  not  onlj  in  regard  to 
influence  of  high  and  low  situations,  on  the  prevalence  or  the 
non-prevalence  of  Phthisis,  but  also  as  to  the  effect  of  sea  air, 
heat,  cold,  moisture,  and  other  climatic  factors. 

We  very  much  require  definiteness  on  the  subject,  which  can 
probably  only  be  obtained  from  statistics  extending  over  a  large 
series  of  years. 

In  former  times,  and  until  registration  began,  it  was  almost 
impossible  to  arrive  at  any  safe  conclusion,  for  the  mortality 
bills  were  for  the  most  part  not  at  hand,  and  those  that  could 
be  got  at  were  generally  kept  in  an  indifferent  way. 

The  only  statistical  data  available  were  those  derived  from 
the  returns  of  the  army  and  navy,  in  which  the  climates  of 
Malta,  Gibraltar,  Corfu,  the  West  Indies,  and  other  places,  were 
discussed  in  their  relation  to  the  frequency  of  Phtnisis  among 
the  troops.  However,  the  lessons  they  taught  could  not  have 
been  made  much  use  of,  for  curiously  enough  while  soldiers  at 
the  different  stations  on  the  Mediterranean  when  attacked  with 
Phthisis  were  by  the  orders  of  the  army  surgeons  sent  on  sick 
leave  to  Great  Britain,  civilians  attacked  in  Great  Britain  by 
the  same  disease  were  by  orders  of  their  private  physicians  sent 
to  recruit  their  health  at  the  Mediterranean  stations.  Notwith- 
standing this  it  was  never  ascertained  whether,  in  point  of  fact, 
those  patients  sent  to  the  more  equable  and  sunny  climate  of 
the  South  got  better  more  rapidly  or  with  greater  frequency 
than  the  soldiers  sent  home  to  the  variable  and  cloudy  climate 
of  Great  Britain. 

Dr.  Haviland,  a  Fellow  of  this  Institute,  made  the  first 
attempt  to  put  the  geographical  distribution  of  disease  on  a  proper 
scientific  basis.  In  his  investigations  into  Phthisis  in  England 
he  adopted  the  ordinary  plan  of  comparing  the  total  number  of 
deaths  from  Phthisis  with  the  mean  population. 

I  have  not  however  followed  the  same  method  of  calculation, 
for  I  consider  that  by  comparing,  as  he  does,  the  number  of 
deaths  from  Phthisis  with  the  number  of  the  population,  a  result 
is  obtained  which  will  not  be  correctly  comparable  with  the 
result  obtained  by  the  same  process  in  another  district.  In 
fact  it  leads  te  fallacious  conclusions,  for  the  localities  compared 
may  differ  to  a  wide  extent  in  their  general  death-rate.  One 
locality  may  have  its  inhabitants  dying  from  all  causes  at  the 
annual  rate  of  30  per  1000,  while  another  has  its  inhabitants 
dying  at  the  rate  of  only  15  per  1000.  Both  might  show  a 
death-rate  from  Phthisis  of  2  per  1000,  an  expression  that 
would  per  se  naturally  convey  the  idea  that  the  two  districts 
were  equally  liable  to  the  disease,  a  conclusion  which  is  however 
quite  erroneous,  because  in  the  district  where  there  are  alto- 
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gether  30  deaths  per  1000  of ,  the  population  only  two  of  these 
arise  from  consumption;  whereas  in  the  district  with  only  15 
deaths  per  1000  of  the  population,  there  are  actually  4  deaths 
from  consumption  out  of  every  30,  which  is  just  double  the 
former  ratio. 

The  only  way  in  which  these  errors  can  be  avoided,  if  com- 
paring at  all  with  the  population,  is  to  have  the  death-rate 
adjusted  to  a  common  standard,  and  the  deaths  from  consump- 
tion in  each  locality  raised  or  depressed  accordingly. 

Under  these  circumstances,  for  the  present  I  nave  preferred 
to  compare  the  deaths  from  Phthisis  with  the  deaths  from  all 
causes,  and  worked  out  the  results  in  per  centages.  Living  in 
Aberdeen  it  was  impossible  to  make  these  researches  from  the 
books  in  the  Registrar-Generars  Office  at  Edinburgh;  other 
means  had  therefore  to  be  adopted  to  gain  the  necessary  in- 
formation. It  could  only  be  obtained  by  putting  myself  into 
communication  with  the  numerous  registrars  in  the  North  of 
Scotland,  and  inducing  them  to  fill  up  a  printed  form  supplied 
to  them,  noting^down  in  the  several  years  all  those  cases  marked 
in  their  books  Ththisis,  or  pulmonary  consumption,  as  the  cause 
of  death.  When  the  object  of  the  research  was  explained  to  the 
registrars,  the  majority  of  whom  are  schoolmasters,  they  co- 
operated most  readily  with  me,  supplying  me  with  all  the  required 
data,  and  giving  a  good  deal  of  additional  local  information ; 
a  large  number  went  so  far  as  to  give  the  ages,  and  in  a  parallel 
column  the  number  of  deaths  from  bronchitis  and  inflammation 
of  the  lungs. 

I  now  avail  myself  of  the  opportunity  to  express  my  thanks 
to  them  for  their  kind  co-operation  and  assistance.  It  has  been 
to  them  an  undertaking  which  has  involved  a  large  amount  of 
labour  and  search  through  the  books.  We  are  therefore  in- 
debted to  them  for  these  statistics  which  extend  over  a  period 
of  22  years,  from  1861  to  1882  inclusive,  and  include  no  less 
than  322  separate  registration  districts. 

At  this  stage  of  the  investigation  it  will  be  enough  to  put 
down  the  leading  facts  elicited  by  the  elaboration  of  the  sta- 
tistics, and  the  general  conclusions  to  be  drawn  from  them. 

The  eleven  northern  counties  of  Scotland  to  which  I  have 
confined  my  researches,  although  occupying  an  area  of  14,493 
square  miles,  the  whole  of  Scotland  being  29,819*8  square 
miles,  are  very  sparsely  populated,  and  according  to  the  census 
of  1881  only  contain  708,090  inhabitants,  out  of  3,735,573  in 
Scotland,  so  that,  thoiigh  the  registration  districts  dealt  with 
cover  nearly  half  of  Scotland,  they  contain  only  about  one- 
fifth  part  or  the  inhabitants.  The  whole  area  may  be  said  to 
be  rural^  for  excepting  Aberdeen  with  a  population  of  110,000, 
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and  Invemess  with  22,000,  there  are  no  large  towns  in  it.  It 
is  also  a  part  of  country  well  adapted  for  an  inquiry  into  the 
climatic  influences  on  such  a  disease  as  Phthisis,  for  by  its 
situation  andphysical  geopraphy  it  presents  great  points  of 
difference.  Tnere  is,  on  tne  one  hand,  a  large  inland  tract, 
some  portions  of  which  are  elevated  between  1,500  and  3,000 
feet  above  the  level  of  the  sea.  On  the  other  hand,  there  are 
the  low  lying  districts  of  the  sea  coast  facing  east,  north,  and 
west  exposed  to  the  various  winds.  The  east  side  has  its  shores 
washed  by  the  comparatively  narrow  German  ocean,  and  has  a 
moderate  rainfall. 

The  west  side  washed  by  the  broad  Atlantic  has  an  excessive 
rainfall. 

The  centrally  situated  high  mountainous  districts  have  in 
winter  a  large  snowfall  and  intense  cold.  It  is  evident  that 
between  these  elevated  lands  in  the  centre,  and  low-lying 
grounds  on  the  sea  coast,  there  is  room  for  great  variety  in 
climate.  ^ 

In  the  North  of  Scotland,  not  including  parishes  from  which 
I  have  not  received  any  returns,  during  the  22  years  there  have 
been  244,483  deaths  from  all  causes,  equal  to  the  annual  rate  of 
16*92  per  1,000  of  the  mean  population,  of  these  24,259  have 
been  from  Phthisis,  or  1*680  per  1,000,  being  nearly  in  the 
proportion  of  1  death  from  Phthisis  in  10,  or  more  correctly, 
9*92  per  cent,  of  the  total  deaths.  Excluding  the  City  of 
Aberdeen,  where  during  the  last  ten  years,  there  has  been  an 
almost  continuous  decline  of  Phthisis,  probably  due  to  sanitary 
operations,  the  deaths  from  Phthisis  in  the  Northern  Counties 
vary  considerably,  thus  they  rise  to  11*33  per  cent,  of  the  total 
deaths  in  1870,  the  worst  year  in  the  period.  The  individual 
years  vary  considerably,  thus  the  deaths  from  Phthisis  rise  to 
11*33  per  cent,  of  the  total  deaths,  in  1870,  which  was  the 
worst  year  in  the  period,  and  decline  to  8*50  per  cent,  in  1874, 
which  was  the  best  year. 

The  totals  for  the  different  counties  are  given  in  a  Table  on 
page  98. 

It  will  be  seen  that  the  mortality  from  Phthisis  delineated  on 
the  accompanying  chart,  after  declining  in  the  years  previous  to 
1864,  continues  to  rise  until  1870,  after  which  it  comes  down 
every  year  until  1874,  when  it  again  assumes  an  upward  ten- 
dency, but  never  reaches  so  high,  as  in  the  former  eleven  years. 
Comparing  the  first  eleven  years  with  the  second  eleven,  there 
is  a  decided  decrease.  The  average  of  the  first  eleven  years  is 
9*97  per  cent  of  the  total  deaths,  or  1*599  per  1,000  of  the 
population ;  while  that  of  the  second  eleven  years  is  9*22  per 
cent,  or  1*455  per  1,000  of  the  population.    A  decrease  of  *75 
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per  cent.,  which,  when  stated  m  this  way,  appears  to  be  bnt  a 
trifling  decrease;  but  'TS  per  cent,  represents  an  actual  lessen- 
ing 01  the  deaths  from  Phthisis  bj  more  than  80O  in  the  eleven 
years.  There  has  also  been  a  decrease  in  the  general  mortality 
from  all  causes.  In  the  first  period  of  eleven  years,  the  average 
mortality  was  annually  IG-OS  per  1,000  of  the  population,  id 
the  second  it  was  15'80  per  1,000  This  rate  of  aecrease,  how- 
ever, is  not  nearly  to  the  same  extent  as  the  rate  of  decrease  in 
Phthisis.  If  the  rate  of  decrease  from  all  causes  was  represented 
as  1,  the  rate  for  Phthisis  would  be  17. 

Diagram  thawing  the  proportumate  mortality  of  Phthittt  to  ihe  total 
d«alhsft>r  Ae  «I«tw)  Northern  CoutUiet  of  Scotland,  Jrom  1861  U> 
1882.     Z^  Statiitia  for  the  town  of  Aberdeen  are  not  included. 


The  following  are  the  figures  from  which  the  diagram  has 
been  prepared ; — 

1861.— 10-25  1869.— 10-30  1877.— 9-40 

1862.— 10-10  1870.— 11-33  1878.-9-25 

1863.—  9-25  1871.— 10-50  1879.— 9-60 

1864.—  8-77  1872.-10-11  1880.-9-30 

1865.—  9-35  1873.—  9-57  1881.— 8-70 

1866.—  9-60  1874.—  8-50  1882.-9-50 

1867.— 10.35  1875—  8-60 

1868.— 10-15  1876.—  9-05 

Taking  the  actual  numbers  there  were  99,581  deaths  from  all 
causes  in  the  first  period,  and  99,102  in  the  second,  being  a  de- 
crease of  479  deatriB,  although  the  population  was  larger;  but 
there  was  in  the  same  period  a  decrease  of  808  deaths  from 
Phthisis  alone. 

As  previously  mentioned,  the  average  deaths  from  Phthisis  for 
the  North  of  Scotland  was  9'92  per  cent,  of  the  total  mortality. 
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Elxamining  the  counties,  we  find  that  some  arrange  themselves 
above  and  some  below  that  average. 

Including  the  towns  those  above  the  average  are : 

Per  1000  of  Popa- 
Per  cent  of         lation  adjuBted  to  the 
Totftl  deathB.         varying  death-rates. 

Elgin   11-03  ...  or  ...  1-899 

Shetland 10-66  ...  „  ...  1-805 

Sutherland  10-63  ...  „  ...  1-800 

Orkney 10-40  ...  „  ...  1-760 

Aberdeen     10-26  ...  „  ...  1-736 

Those  counties  below  the  average  are : 

Caithness     9-70  ...  „  ...  1-663 

Banff    9-60  ...  „  ...  1-625 

Inverness 9-48  ...  „  ...  1-605 

Nairn   9-34  ...  „  ...  1-582 

Kincardine  9*25  ...  ,,  ...  1*566 

Boss  and  Cromarty 8*66  ...  „  ...  1*467 

excluding  in  the  several  counties  such  towns  as  possess  over 
10,000  inhabitants,  such  as  Aberdeen,  Peterhead,  Inverness, 
Elgin,  Stornoway,  and  Wick.  The  counties  arrange  themselves 
somewhat  differently. 

Those  above  the  average  are : 

Per  1000  of  Popu- 
Per  cent,  of  lation  adjusted  to  the 

Total  deaths.  yarying  death-rates. 

Shetland 10*66  ...  or  ...  1-805 

Sutherland  10-63  ...  „  ...  1-800 

Elgin    10-61  ...  „  ...  1-800 

Orkney    1040  ...  „  ...  1-760 

Caithness     10-31  ...  „  ...  1-747 

Those  below  the  average  are  : 

Banff   .'  9-60  ...  „  ...  1-625 

Aberdeen 9*37  ...  „  ...  1*585 

Nairn 9*34  ...  „  ...  1*582 

Kincardine  9-25  ...  „  ...  1*566 

Inverness     9*17  ...  „  ...  1-553 

Ross  and  Cromarty 9*03  ...  „  ...  1*528 

The  range  of  difference  in  the  percentages  in  the  counties  is 
not  great  £lgin  or  Moray  has  the  worst  position  with  11*03 
per  cent.,  Boss  and  Cromarty  has  the  best  with  8-66  per  cent 

During  the  last  eleven  years  the  deaths  from  Phthisis  de- 
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crease  In  eight  connties^  remain  stationary  in  one  connty,  and 
slightly  increase  in  two  counties. 

Those  counties  where  a  decrease  takes  place  are : 

Per  1000  of  Popu- 
Per  cent,  of         lation  adjusted  to  the 
Total  deaths.         varying  death-ratee. 

Nairn   2-68  ...  or  ...  0-660 

Sutherland  2-29  ...  „  ...  0-387 

Orkney    2-28  ...  „  ...  0-387 

Shetland 2-01  ...  „  ...  0-340 

Banff    1-18  ...  „  ...  0-199 

Aberdeen     1-07  ...  „  ...  0-180 

Kincardine  l-0t5  ...  „  ...  0-177 

Elgin    -66  ...  „  ...  0-099 

Inverness  remains  stationary. 

Those  that  increase  are  : 

Per  1000  of  Popu- 
Per  cent,  of         lation  adjusted  to  the 
Total  deaths.         yarying  death-rates. 

Caithness     -59  ...   or  ...  0-236 

Ross  and  Cromarty '20  ...    „   ...  0*033 

The  continuous  decline  of  Phthisis  from  the  year  1870  until 
1874  is  remarkable,  more  especially  that  it  occurs  in  all  the 
counties. 

Though  there  is  a  certain  uniformity  about  the  counties  when 
taken  as  a  whole,  and  they  do  not  show  a  great  range  of  differ- 
ence in  their  liability  to  Phthisis,  yet,  when  the  component 
parts  or  registration  districts  of  each  county  are  examined,  they 
present  an  unexpected  variety.  Side  by  side  lie  parishes  or 
districts  that  contrast,  to  an  extreme  degree,  in  their  prevalence 
of  Phthisis,  or  what  may  be  called  their  productiveness  of  that 
disease. 

The  map  shows  the  proportionate  distribution  of  the  disease 
in  the  different  districts.  The  blue  colour  indicates  the  districts 
above  the  average,  the  deeper  the  blue  the  worse  is  the  district. 

The  carmine  colour  indicates  the  districts  below  the  average, 
the  deeper  the  red  the  better  is  the  district.  The  deep  blue 
and  heavy  carmine  stand  at  the  two  extremes.  The  colours  of 
lesser  depth  approach  one  another  until  the  light  blue  represents 
just  above  the  average,  and  the  light  carmine  just  below  the 
average.  The  blank  spaces,  or  those  not  coloured,  denote 
parishes  from  which  no  returns  have  been  received. 

One  of  the  most  noticeable  features  in  the  map  is  the  deep 
blue  appearance  of  the  north-west  coast.    The  ridge  forming 
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the  water-shed  divides  the  land  into  two  portions,  the  one  sloping 
to  the  west-  and  north-west,  and  the  other  sloping  to  the  east. 
This  water-shed  appears  to  have  an  intimate  relation  with  the 
prevalence  of  Phtnisis,  because  for  the  most  part  it  gives  a 
distinct  character  to  the  districts  on  each  of  its  sides. 

That  part  of  the  country  on  the  west  of  the  water^shed  has 
a  high  percentage  of  deaths  from  Phthisis,  that  on  the  east  side 
has  a  comparatively  low  percentage. 

The  peculiarly  unfavourable  character  of  the  north-west  coast 
cannot  oe  attributed  to  its  proximity  to  the  sea,  for  both  north- 
east and  north-west  share  this  alike.  Rainfall  may  have  some 
influence,  but  not  of  itself,  for  in  those  localities  further  south, 
on  the  west  coast,  where  the  rainfall  is  even  greater  than  on  the 
north-west,  Phthisis  does  not  prevail  to  so  great  an  extent,  but 
the  excessive  rainfall  combined  with  the  cold  north  and  north- 
west wind,  producing  a  cold  damp  climate,  may  have  an  impor- 
tant share  in  the  production  of  Phthisis.  There  are,  however, 
apart  from  these  unfavourable  climatic  conditions,  local  circum-" 
stances  which  may  even  have  a  greater  influence.  They  are — 
poor  living,  insufiSciently  warm  clothing,  hovels  of  dwellings,  and 
last,  but  not  least,  close  intermarriage.  Coming  to  the  east 
coast  it  does  not  as  a  whole  suffer  much  from  Phthisis;  the 
majority  of  its  districts  are  below  the  average.  On  the  coast  of 
Kincardine  and  Aberdeen  there  is  scarcely  a  break  in  its  com- 
parative freedooL  The  district  of  Kinneff  and  Catterline  is 
below  5  per  cent.  A  large  number  of  the  districts  are  below 
7^  per  cent.,  and  there  are  only  a  few  districts  on  the  east  coast 
above  the  average.  With  the  exception  of  Tarbat,  in  Cromarty, 
there  are  none  that  have  the  deaths  from  Phthisis  above  12  per 
cent.  Even  the  average  for  the  past  twenty-two  years  of  Aberdeen 
is  only  11  "03  per  cent. ;  its  worst  average  was  during  the  first 
period  of  eleven  years ;  during  the  last  eleven  years  its  average 
came  down  to  10*50.  The  easterly  winds  to  which  these  parts 
are  exposed  are  evidently  not  the  producers  of  Phthisis  to  the 
extent  for  which  they  commonly  get  blamed ;  and  the  connec- 
tion between  catarrh  and  consumption  is  not  so  intimate  as 
pathology  might  lead  us  to  believe. 

Directing  our  attention  to  the  inland  districts  we  find  the 
approach  to  uniformity,  which  was  noticed  on  the  east  coast, 
disappears.  Localities  where  Phthisis  is  very  prevalent  border 
on  others  that  are  comparatively  free.  In  Aoerdeenshire  the 
districts  of  Keig,  Tullynessle,  lorbes,  Auchindoir,  and  Alf ord, 
which  adjoin  each  other,  are  above  the  average,  contrasting 
strongly  with  the  neighbouring  parishes  of  Monymonk,  Tough, 
and  Kildrumy,  which  are  well  below  the  average. 
Along  the  northern  bank  of  the  river  Dee,  from  its  mouth 
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westwards  to  Ballater,  and  along  both  banks  bejond  Ballater, 
the  districts  are  comparatively  free  from  Phthisis.  From  Balla- 
ter,  there  is  north  of  the  Grampians  a  stretch  of  country,  vary- 
ing from  fifteen  to  twenty  miles  in  breadth,  extending  to  Fort 
William  on  the  west  coast,  which  is  very  free  from  Phthisis.  In 
the  districts  of  Alves,  Kingussie,  and  Insch  which  adjoin  each 
other,  and  which  are  a  part  of  this  stretch  of  country,  the 
deaths  from  Phthisis  are  under  5  per  cent.  For  the  most 
part,  along  the  whole  of  the  narrow  tract  from  the  German 
Ocean  to  the  Atlantic,  a  sandy  soil,  resting  generally  on  a 
gravelly  basis,  prevails  along  the  banks  of  the  Don,  the  districts 
with  few  exceptions  are  above  the  average.  The  districts  on 
the  north-west  banks  of  the  Spey,  until  the  river  reaches  the 
highlands  of  Alves,  Kingussie,  and  Insch,  are  above  the  average. 

Then  we  have  the  parts  along  the  Caledonian  canal  compari- 
tively  free.  Amidst  the  glens  of  Inverness,  Boss,  and  Cromarty 
Phthisis  occurs  only  to  a  limited  extent. 

The  famous  watering  place,  Strathpeffer,  shows  a  freedom 
far  above  the  average,  but  this  may  be  due  to  the  very  small 
number  of  inhabitants  that  reside  there  during  the  winter. 

Tain  and  Dornoch  enjoy  in  their  sheltered  positions  a 
remarkable  immunity.  The  horse- shoe  shaped  hills  in  Ross 
and  Cromarty  enclose  valleys  protected  from  the  north-west 
wind.  The  valleys  are  moderately  free  from  Phthisis,  while 
the  exposed  parts  have  an  excessive  death-rate.  Similarly, 
the  strath  of  Helmsdale,  protected  from  the  north-west  wind, 
with  the  best  part  of  Caithness,  all  low  lying,  is  comparatively 
free  from  consumption. 

It  is  apparent  that  high  altitude  has  no  particular  influence 
in  the  determining  whether  Phthisis  shall  be  present  or  not  in 
a  localitv.  The  parishes  of  Alves,  Kingussie,  and  Insch  are 
remarkable  for  their  freedom  from  Phthisis;  but  there  are 
neighbouring  parishes  at  a  similar  elevation  where  Phthisis  is 
very  prevalent. 

The  Highlands  do  not  in  any  pcu*ticular  degree  enjoy  a  greater 
immunity  in  their  liability  to  Phthisis  than  the  sea  coast  on  the 
east. 

Now  let  us  consider  the  Hebrides,  and  the  question  that  pre- 
sents itself  to  our  minds  for  an  answer,  will  be — ^Are  they  free 
from  Consumption  t  Do  they  sustain  the  reputation  for  free- 
dom from  Phtnisis,  which  they  acqmred  ever  since  the  writings 
of  Mr.  Morgan  and  Dr.  Macrae.  The  answer  must  be  no,  they 
in  no  way  deserve  the  reputation  they  enjoy,  quite  the  reverse, 
for  the  islands  show  in  large  part  a  percentage  above  the 
average,  and  in  some  localities  the  percentage  is  very  high.  The 
only  portions  that  are  comparatively  free,  are  South  Uist  and 
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Benbecala,  in  the  Outer  Hebrides  and  the  district  of  Steat, 
which  is  one  of  the  subdivisions  of  Skye. 

There  is  one  island  that  may  be  said  to  be  free  from  Phthisis, 
it  is  St.  Kilda.  But  this  remote  island  has  so  small  a  popula- 
tion, and  consequently  so  few  deaths  altogether,  that  tne  fact 
of  Phthisis  not  being  known  there  proves  nothing. 

The  foregoing  are  simply  the  facts  elicited  by  the  research. 
The  reasons  for  the  differences  in  the  districts  cannot  be  ascer- 
tained with  any  degree  of  accuracy  without  a  more  lengthened 
and  minute  enquiry.  Any  hasty  inferences  would  be  worse 
than  useless,  but  up  till  now  the  broad  general  facts  brought 
out  by  the  statistics  enable  us  to  sum  them  up  as  follows : — 

L  That  Phthisis  has  decreased  in  the  North  of  Scotland 
during  the  last  eleven  years. 
H.  That  l*hthisis  is  more  prevalent  on  the  North- West 

coast  of  Scotland  than  on  the  North-East. 
HI.  That  the  east  wind  is  not  productive  of  Phthisis. 
IV.  That  the  elevated  portions  of  the  country  do  not  stand 
out  prominently,  even  although  they  are  more  thinly 
populated,  as  being  freer  from  Phthisis  than  the  sea 
coast  on  the  east,  or  other  low-lying  situations. 
V.  That  the  Hebrides  are  not  free  from  Phthisis. 
VI.  That  local  conditions,  whether  they  be  social  or  geo- 
logical, or  both  combined,  appear  to  have  a  greater 
influence   on   the    prevalence    or    non-prevalence    of 
Phthisis  than  any  general  climatic  agency. 
Vn.  If  there  is  any  climatic  influence,  the  north-west  wind, 
combined  with  excessive  rainfall,  proves  injurious. 


Captun  Douglas  Oaltov,  B.E.,  C.B.,  thought  Dr.  Simpson's 
paper  did  not  appear  to  offer  any  very  solid  foundation  for  enabling 
them  to  judge  of  the  prevalence  of  phthisis.  He  had  brought  out 
that  in  some  districts  phthisis  was  not  so  prevalent  as  in  others  ad- 
joining offering  the  same  conditions.  Mignt  it  not  be  that  the  dis- 
tribution of  phthisis  in  different  parts  of  the  countiy  was  due  to  local 
conditions  mainly,  and  it  would  be  of  great  advanta^  if  Dr.  Simpson 
oould  find  time  before  a  future  meeting  to  examine  into  the  local  con- 
ditions of  the  inhabitants  of  the  several  districts,  and  see  whether 
these  would  not  offer  some  clue  to  the  distribution.  As  to  Dr. 
Simpson's  remarks  regarding  phthisis  in  the  army,  it  was  largely  due 
to  local  conditions,  and  owing  mainly  to  the  improved  condition  of 
barracks  and  to  the  greater  attention  paid  to  clothing,  diet,  and  to 
the  effect  of  light  duties,  the  disease  had  practicaDy  disappeared  £rom 
the  army. 
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Inspector-General  Lawsok  admitted  that  the  improvement  in  bar- 
racks had  contributed  very  much  to  the  reduction  of  phthisis,  but 
other  causes  had  also  contributed  to  this  result.  As  to  Dr.  Simpson's 
statement  that  medical  practitioners  in  this  country  sent  their  patients 
to  the  Mediterranean  for  the  benefit  of  their  health,  while  the  military 
men  there  sent  their  patients  home  to  England,  he  was  under  a  mis- 
take in  assuming  that  the  latter  were  sent  home  for  the  benefit  of 
their  health.  The  reason  why  the  men  were  sent  home  was  much 
more  on  account  of  their  unfitness  for  duty,  and  from  the  circumstance 
that  they  did  not  seem  to  improve  out  there. 

Dr.  M'Vail,  Ellmamock,  said  that  he  had  been  very  much  struck 
with  the  prev^ence  ofphthisis  and  tubercular  disease  in  the  town  in 
which  he  practised.  He  found  they  enjoyed  the  bad  pre-endinence  of 
having  the  very  largest  tubercular  death-rate.  In  100  deaths  there 
were  20  from  tubercular  disease,  and  of  these  over  15  from  phthisis. 
In  endeavouring  to  get  at  the  causes  of  this  large  ratio,  and  making 
a  selection  of  these,  he  found  one  stand  out  pre-eminently.  The 
food  of  the  people,  although  not  too  good,  was  not  worse  than  in 
other  places.  Then,  in  the  town  there  was  a  very  large  number  of 
houses  of  only  one  apartment,  but  not  a  greater  proportion  than 
in  Glagow  and  other  towns.  There  was,  however,  one  other  thing 
— ^the  condition  of  the  soil,  which  was  chiefly  composed  of  clay,  and 
was  retentive  of  damp.  Kilmarnock  lay  in  a  very  low  level ;  it  was 
surrounded  on  all  sides  but  one  by  hills ;  the  rainfall  was  heavy ; 
the  prevailing  winds  were  south-westerly  and  westerly,  and  the 
consequence  of  this  was,  that  while  their  phthisis  rate  was  very  high, 
the  rate  from  inflammatory  respiratory  diseases  was  very  low.  He 
did  not  think  that  the  large  phthisis  rate  was  due  to  that  disease 
being  written  down  in  cases  in  which  the  disease  was  really  bron- 
chitis, because  some  other  towns  in  the  south-west  corresponded 
with  Kilmarnock  in  having  a  low  bronchitis  death-rate.  These  factors 
seemed  to  him  to  bear  out  pretty  much  what  Dr.  George  Buchanan 
had  discovered  in  r^;ard  to  the  prevalence  of  phthisis  in  some 
counties  in  England.  It  was  important  that  they  should  recognise 
the  fact  that  in  different  circum8tanc<j|s  phthisis  might  have  very 
different  causes.  Probably  the  most  important  truth  was  this — ^that 
tubercular  diseases  were  thoroughly  within  the  domain  of  sanitation, 
and  that  they  had  as  much  right  to  be  included  in  the  province  of  the 
medical  officer  of  health  as  zymotic  diseases  had. 

Mb.  G.  J.  Stmons,  F  E.S.,  London,  considered  that  the  real  secret 
of  the  difference  in  the  prevalence  of  phthisis  in  particular  districts 
would  be  elicited  by  individualising  facts  more  thoroughly  than  had 
yet  been  done.  He  was  inclined  to  think  it  was  more  likely  to  be  a 
question  of  subsoil  than  the  author  supposed.  He  further  thought 
that  a  great  deal  depended  upon  the  geology  of  a  district^  and  if 
they  had  had  the  geological  map  of  the  north  of  Scotland  in  connec- 
tion with  the  map  exhibited  by  Dr.  Simpson,  it  would  have  thrown 
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considerable  light  upon  the  subject.    He  had  great  pleasure  in  pro* 
posing  a  vote  of  thanks  to  Br.  Simpson. 

Dr.  A.  Cabpenteb  said  the  paper  directed  attention  to  sereral 
points  of  considerable  importance ;  but  they  must  not  lose  sight  of 
the  fact  that  it  was  in  a  great  measure  after  all  an  inquiry  into  the 
antecedents  of  the  indiyidual  case  that  would  giye  them  the  informa- 
tion they  wanted.  For  instance,  it  was  proved  on  all  hands  that  a 
damp  sub-soil  tended  to  promote  phthisis,  but  that  was  only  a  small 
part  of  the  case.  There  was  a  tendency  on  the  part  of  inhabitants  in 
those  exposed  regions  to  crowd  together  for  warmth  and  dryness,  a 
practice  which  conduced  to  the  growth  of  phthisis,  by  encouraging 
the  manu&cture  of  impure  air,  and  th^  there  was  the  hereditary 
tendency  in  a  family  where  phthisis  was  so  much  more  easily  brought 
out  in  life  than  in  those  free  from  it.  He  expressed  the  opinion  that 
phthisis  was  a  disease  which  was  preventable,  and  that  it  came 
within  the  province  of  the  Institute,  as  much  as  fever  or  any  other 
infectious  disease  that  was  dependent  upon  outside  influence.  Dr. 
Simpson's  paper  directed  attention  to  several  points  that  were  of  con- 
siderable importance,  but  they  must  not  lose  sight  of  the  fact  that  it 
was  in  a  great  measure  inquiry  into  the  stock  and  into  the  antece- 
dents of  the  individual  case  that  would  give  them  the  information 
they  desired.    He  had  pleasure  in  seconding  the  motion. 

Professor  Gajbdneb  believed  the  north-east  and  east  winds  had 
much  less  to  do  with  phthisis  than  was  commonly  supposed  to  be  the 
case.  He  regarded  the  important  paper  now  read,  and  the  map  which 
accompanied  it,  not  as  settled  information,  but  as  materials  for  future 
information.  Dr.  Simpson  should  simply  make  the  paper  the  initia- 
tive for  future  inquiries.  He  should  carry  on  his  investigation 
particularly  in  regaid  to  certain  districts  which  looked  paradoxical  or 
extreme,  and  so  be  enabled  to,  give  his  information  more  in  detail. 
One  fallacy  which  ought  to  be  kept  in  view  was  the  various  names  by 
which  phthisis  was  known  in  different  localities,  while  another  influ- 
ence very  subversive  of  accuracy  on  this  point  was  the  tendency  of 
insurance  societies  in  districtli  where  their  business  extended  to 
create  an  indisposition  to  thejuse  of  the  word  **  phthisis,"  in  register- 
ing the  cause  of  death.  Without  in  the  least  degree  attributing  any 
improper  motives  to  anybody,  he  would  say,  the  ordinary  influences 
of  human  nature  tended  to  make  phthisis  appear  less  frequent  than 
it  was.  All  these  £Edlacies  had  got  to  be  discounted,  as  it  were,  in  any 
research  on  this  subject.  He  would  entreat  Dr.  Simpson,  in  future 
enquiries,  not  to  keep  in  view  phthisis  alone,  but  all  the  diseases 
of  the  chest,  and  their  comparative  death-rates,  and  also  forms  of 
diseases  notably  and  largely  tubercular,  although  not  necessarily 
called  so,  particularly  the  nervous  diseases  of  children,  besides  scro- 
fulous and  other  diseases.  He  did  not  believe  in  winds  doing  much 
injury,  but  he  did  believe  to  an  enormous  extent  in  domestic  con- 
ditions as  a  cause  of  phthisis. 

Dr.  Sncnos  briefly  replied. 
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On  **  Cholera  Epidemics :  their  Etiology^  Modes  of  Diffruwn^  and 
Preventive  Measures^  with  Special  reference  to  Quarantines*^ 
hy  J.  Chbistis,  M.D. 

Etiology. — ^At  the  International  Sanitair  Congress,  held  at 
Vienna,  in  Jnly,  1874,  it  was  nnanimonsly  amrmed  that  ^  Asiatic 
Cholera,  susceptible  of  spreading  epidemically,  is  spontaneously 
developed  in  Lidia,  and  when  it  oreaks  out  in  other  countries  it 
has  always  been  introduced  from  without.  It  is  not  endemic  in 
any  other  country  but  India.''  To  these  propositions  I  cannot 
assent ;  for  it  is  impossible  to  say  more  than  that  cholera  is 
endemic  in  India,  just  as  we  say  that  enteric  fever  is  endemic  in 
this  country.  We,  as  yet,  know  nothing  regarding  the  origin 
of  the  disease ;  nor  can  we  say,  in  any  case,  that  it  originates 
spontaneously  or  de  novoj  though  there  is  no  reason  why  we 
should  conclude  that  it  never  originates  de  novo.  What  happened 
once,  when  the  first  cases  appeared,  may,  under  similar  combi- 
nations of  circumstances,  happen  again ;  but  what  combination 
of  circumstances  would  certainly,  or  even  probably,  give  rise  to 
cases  of  cholera  we  have  no  conception  of.  There  is  certainly 
nothing  in  the  manners  and  customs  of  the  inhabitants  of  India, 
nor  in  the  climate  thereof,  as  distinguished  from  the  manners  and 
customs  of  the  inabitants  of  other  tropical  countries,  that  can 
give  us  any  clue  to  the  etiology,  or  the  intimate  pathology  of 
cholera. 

Medical  men  who  have  made  this  subject  a  special  study, 
both  in  this  country  and  in  India,  maintain  views  diametrically 
opposed  to  each  other,  as  to  the  genesis  of  cholera,  some  affirm- 
ing that  the  disease  depends  upon  the  presence  of  specific  germs, 
or  micro-organisms,  wnich,  having  gained  access  to  the  human 
body,  multiply  to  an  enormous  extent  there,  giving  rise  to  the 
various  phenomena  of  the  disease;  while  others,  to  use  the 
language  of  Sir  Joseph  Fayrer,  ^^  admit  the  existence  of  a 
poison  of  some  sort — a  miasm  or  an  influence,  though  of  its 
nature  they  are  ignorant.  It  is  a  subtle  thing  that  travels  in 
certain  directions  m  obedience  to  certain  laws,  is  influenced  by 
atmospheric  and  telluric  conditions,  and  where  it  goes  and  finds 
certain  local  conditions,  and  people  prepared  by  them  to  submit 
to  it,  there  cholera  will  prevail.  They  deny  tne  efficacy  of  any 
enteric  or  specific  poison  in  the  water  to  produce  it,  though 
they  attach  the  greatest  importance  to  the  purity  of  water  f i-om 
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all  organic  contamination,  impure  water  being  one  of  the  local 
conditions  which,  if  added  to  crowding,  filth,  or  other  insanitary 
conditions  and  want  of  proper  ventilation,  is  that,  of  all  others, 
which  favours  cholera,'  The  germ  theory  is  that  which  finds 
most  favour  with  epidemiologists  in  this  countnr,  while  the 
latter  is  that  most  generally  accepted  by  those  in  India,  though 
many  in  India  give  their  adherence  to  the  germ  theory. 

The  question  is  by  no  means  settled  yet,  but  we  may  reason- 
ably expect  that  important  advances^  towards  its  solution  will 
shortly  be  made  by  the  scientific  commissions  which  have  been 
sent  to  Egypt  to  investi^te  the  etiology  of  the  recent  outbreak 
of  cholera  there.  The  chief  interest  will  centre  on  the  investi- 
gations of  M.  Pasteur  and  his  colleagues  as  to  the  existence  of 
bacilli  in  the  tissues  or  excreta  of  those  suffering  from  the 
disease ;  but  whether  such  micro-organisms  be  or  be  not  dis- 
covered, our  views  regarding  the  modes  of  propagation  will  not 
be  greatly  altered  or  modified.  The  germ  theory  is  within  the 
province  of  scientific  investigation ;  but  the  subtle  miasm  or 
influence  that  travels  in  certain  directions  in  obedience  to 
certain  laws,  and  which  is  influenced  by  certain  atmospheric 
and  telluric  conditions,  is  beyond  the  region  of  scientific 
research. 

Modes  of  Dotusion — In  investigating  the  modes  of  diffu- 
sion, or  propagation,  of  cholera,  or  of  any  other  disease  which  is 
liable  to  become  epidemic,  we  must  commence  our  investiga- 
tions at  the  sick,  not  at  the  dead.  Our  starting  point  must  be 
at  the  bedside,  not  at  the  books  of  the  Registrar ;  but  if  the 
statistics  of  the  Registrar  are  to  be  utilized  for  any  practical 
purposes,  they  can  only  serve  as  guides  to  the  locality  where 
the  investigation  must  begin.  The  bare  statement  that  as 
many  deaths  from  cholera  occur  in  Calcutta  in  the  month  of 
February,  and  that  they  gradually  increase  in  number  till 
April,  and  decrease  till  the  end  of  May,  a  period  of  storms  and 
showers,  is  of  some  interest  as  a  statement  of  facts ;  but  is  of 
no  value  whatever  either  in  respect  to  the  etiology  or  the  pro- 
pagation of  the  disease.  It  has  been  affirmed,  again  and  again, 
that  cholera  and  enteric  fever  "  may  have  different  modes  of 
working  in  India  and  in  Europe  " ;  but  it  is  much  more  probable 
that  the  varying  results  obtained  depend  more  on  the  different 
modes  of  investigation. 

The  most  startling  statement  that  I  have  read  for  many  a 
day  is  contained  in  the  18th  Report  of  Dr.'Ouningham,  Sani- 
tary Commissioner  with  the  Government  of  India,  p.  127, 
when  he  says : — ^^  The  experience  of  fairs  and  other  gatnerings 
in  this  couiltry  (India)  has,  again  and  again,  testined  to  the 
truth  of  the  conclusion  that  cholera  is  not  carried  by  persons 
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from  one  locality  to  another,  so  as  to  cause  persons  not  them- 
selves exposed  to  the  necessary  local  influences  to  become 
affected  by  the  disease.  Coincidences  certunly  can  be  cited,  in 
which  the  arrival  of  persons  from  a  cholera-«ffected  district  has 
been  closely  followed  by  an  outbreak  of  the  disease ;  but  even 
these  coincidences  are  far  fewer  than  is  generally  supposed.'^ 
The  statement  of  the  highest  sanitary  official  with  the  Govern* 
ment  of  India  that  cholera  is  not  carried  by  persons  from  one 
locality  to  another  so  as  to  cause  persons  not  themselves  ex- 
posed to  the  necessary  local  influences  to  become  affected  by 
the  disease,  certainly  demands  explanation  at  the  present  junc- 
ture of  affairs.  What  are  the  necessary  local  infiuences  t  From 
a  careful  perusal  of  the  Report  which  has  just  been  issued,  I 
can  form  no  conception  as  to  what  these  necessary  local  influences 
are.  If  the  disease  be  not  transmissable  by  persons,  I  cannot 
imagine  that  it  can  be  transmissable  by  any  of  the  belongings 
of  persons,  such  as  clothing,  or  that  it  can  be  transmissable  at 
alL  If  SO9 1,  in  conjunction  with  my  late  lamented  friend, 
Mr.  Netten  Radcliffe,  have  been  engaged  in  writing  a  work  of 
fiction  called  a  "  History  of  Cholera  Epidemics  in  East  Africa." 

That  the  views  of  Dr.  Cuningham  are  not  universally 
adopted  in  India  is  evident  from  a  perusal  of  the  eighteenth 
Report  of  Dr.  Fumell,  Sanitary  Commissioner  for  Madras, 
dated  1882,  which  contains  several  cases  of  thoroughly-investi- 
gated outbreaks  of  cholera  within  the  Presidency,  more  especially 
m  connection  with  the  great  annual  feast  at  Tirupat^. 

The  local  conditions  necessary  for  the  diffusion  or  propagation 
of  cholera  are  local  conditions  of  filth,  the  more  important  of 
these  being  a  local  supply  of  portable  water  exposea  to  excre- 
mental  pollution.  I  do  not,  by  any  means,  hazard  the  state- 
ment that  water  polluted  by  the  excreta  of  a  cholera  patient  is 
the  only  mode  of  propagation,  but  I  maintain  that  it  is  the 
chief,  and  that,  in  every  case  where  great  and  sudden  outbreaks 
have  occurred,  the  origo  mali  has  been  traced  to  such  polluted 
wells.  In  May,  1865,  the  number  of  pilgrims  at  Mecca  was 
estimated  at  about  100,000 ;  and  during  the  celebration  of  the 
rites  from  10,000  to  15,000  fell  victims  to  the  disease,  two- 
thirds  of  the  deaths  having  occurred  during  the  six  days  over 
which  the  rites  extended  while  the  pilgrims  were  at  Arafat  and 
the  Valley  of  Muna.  Previous  to  the  celebration  of  the  rites 
each  pilgrim,  standing  at  the  side  of  the  well,  has  a  bucket  of 
the  water  poured  over  him,  and  he  drinks  as  much  of  the  water 
as  he  can,  the  water  poured  over  him  passing  back  into  the  well. 
In  writing  on  this  suDJect  in  1876, 1  called  attention  to  the  fact 
that,  if  any  of  the  pilgrims  were  at  the  time  suffering  from  cholera, 
or  had  cholerartaint^  garments  about  them,  the  well  of  Zem  Zem 
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would  certainly  bepoisoned,  and  that  the  fearful  mortality  would 
be  accounted  for.  Within  six  days  after  these  ablutions,  and  the 
drinking  the  water  of  the  Zem  Zem,  the  streets  of  Mecca  and 
its  mosques,  the  twelve  miles  of  road  lying  between  the  city  and 
Mount  Arafat,  the  valley  of  Muna,  and  the  plain  of  Arafat  were 
cumbered  with  the  dead.  In  1881  Professor  Frankland  got  a 
sample  of  the  water  for  analysis,  and  he  says :  "  I  have  analysed 
this  water,  and  find  it  to  be  of  the  most  abominable  character. 
In  fact,  it  is  sewage,  more  than  seven  times  as  concentrated  as 
London  sewage,  and  it  contains  no  less  than  579  grains  of  solid 
matter  per  gallon.  Knowing  the  composition  of  this  water,  and 
the  mode  of  propagation  of  Asiatic  cholera  by  excrementitious 
matters,  it  is  not  to  be  wondered  at  that  outbreaks  of  this  disease 
should  often  occur  among  pilgrims  to  Mecca,  while  it  would 
scarcely  be  possible  to  provide  a  more  effective  means  for  the  dis- 
tribution of  cholera  poison  throughout  Mohammedan  countries.** 
Year  after  year  pilgrims  may  drink  of  this  water  with  immunity, 
but  the  introduction  of  the  specific  germs,  or  the  materiea  morbi 
of  cholera  would  certainly  render  it  a  virulent  poison ;  for  there 
is  every  reason  to  believe  that  such  matter  is  propagated  in  a 
suitable  medium  outside  the  human  body. 

In  1869-70,  du^ng  an  epidemic  of  cholera,  there  died  in  the 
city  of  Zanzibar,  at  least  10,000  out  of  a  population  of  about 
100,000.  Two  sections  of  the  community  escaped  not  only 
death  but  sickness,  those  unaffected  being  the  Europeans  resident 
in  the  town,  and  the  Banyan  population,  natives  of  India.  A 
considerable  number  of  Europeans  on  board  ship  in  the  harbour, 
were  attacked,  and  there  were  several  deaths.  During  the 
epidemic,  the  ships  were  anchored  well  out,  and  they  were  not 
exposed  to  any  land  breeze ;  for  the  north-east  monsoon  was  blow- 
ing strongly  at  the  time.  The  local  influences,  atmospheric  and 
telluric,  were  common  to  all  in  the  city,  and  the  houses  of  Ban- 
yans who  escaped  were  mixed  up  and  identical  with  the  houses 
of  the  other  natives  of  India  who  were  attacked.  The  Banyans, 
however,  in  accordance  with  their  invariable  custom,  used  the 
water  of  their  own  well,  which  was  not  exposed  to  excremental 
pollution,  and  to  which  none  but  their  own  caste  have  access  ; 
while  the  Europeans  living  on  shore  used  either  filtered  rain- 
water, not  exposed  to  pollution,  or  water  of  superior  quality 
brought  from  a  distance  of  four  or  five  miles.  With  the  excep- 
tion of  an  unpolluted  water  supply,  the  Banyans  and  Europeans 
had  nothing  whatever  in  common.  The  other  natives  of  the 
city  used  water  drawn  from  the  town  wells,  which  were  all 
exposed,  more  or  less,  to  f  oecal  contaminations  through  soakage ; 
while  the  water  supplied  to  the  shipping  was  drawn  from  a 
stream  liable  to  pollution,  though  the  pollution  could  not  be 
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constant.  The  immunity  of  these  two  sections,  however,  was 
not  complete ;  for  each  had  a  single  death  from  cholera.  The 
European  who  died  had  been  drinking  water  from  polluted  sources 
during  a  long  journey  from  the  country  to  the  town ;  while  the 
Banyan  who  died  was  in  the  old  clothes  line  of  business,  and  be 
had  been  dealing  in  the  spoils  of  the  dead.  If  there  is  one 
thing  more  than  an  other  as  to  which  I  am  thoroughly  con- 
vinced, not  even  excepting  my  own  existence,  it  is  that  cholera 
is  conveyed  by  man  to  man,  not  necessarily,  nor  even  usually 
immediately,  but  mediately  through  excretal  matter. 

Pandemic  waves,  air-borne  influences,  choleraic  blasts,  atmos- 
pheric and  telluric  conditions,  subtle  miasms  and  influences, 
the  variations  in  the  ground-water,  neither  singly  nor  combined 
can  account  for  the  geographical  distribution  of  the  great 
cholera  epidemic  which  prevailed  in  Asia,  Africa,  and  Europe 
from  1864  till  1872.  With  steady  march,  it  passed  along  hues 
of  human  intercourse,  attacking  the  inhabitimts  of  cities  and 
towns  who  were  exposed  to  all  sorts  of  insanitary  conditions,  and 
also  tribes  whose  only  protection  from  the  weather  was  a  bullock 
hide  for  a  tent,  and  whose  only  article  of  dress  was  a  coating  of 
oil  or  fat.  It  prevailed  among  tribes  whose  exclusive  diet  was 
vegetable,  and  among  others  who  ate  only  the  flesh  of  the  bullock. 
Those  who  ate  fresh  meat  were  as  liable  to  attack  as  those  who 
ate  the  flesh  of  animals  in  an  advanced  state  of  decomposition. 
The  recent  outbreak  of  cholera  at  Damietta  was  ascribed  to  the 
pollution  of  the  Nile  from  the  bodies  of  dead  cattle  having 
been  thrown  into  it;  but  how  this  mode  of  pollution  could 
originate  cholera  I  cannot  imagine.  The  Wanyamuezi  do  not 
bury  their  dead,  and  they  delight  in  putrid  animal  food.  I  have 
myself  seen  crowds  of  them  cutting  up  the  body  of  a  hippo- 
potamus in  such  an  advanced  state  of  decomposition  that  I  could 
not  stand  within  a  hundred  yards  to  the  windward  of  it.  The 
Manyuema  eat  their  own  dead,  but  not  until  the  bodies  are 
semi-putrid,  and  they  do  so  ynth  apparent  immunity.  In  con- 
sequence of  such  practices,  cholera  never  originated  in  the 
Wanyamuezi,  nor  in  the  Manyuema  countries;  but  it  reached 
them  in  the  usual  mode. 

Preventive  Measures. — ^The  worst  mode  of  meeting  an 
epidemic  of  cholera  is  to  wait  till  it  reaches  us  and  then  to  nght 
it ;  but  the  best  plan  is  to  render  an  epidemic  of  cholera  impos- 
sible. This  can  oe  done  with  comparative  ease,  the  only  diffi- 
culty being  in  moving  Government  and  our  Local  Authorities. 
The  public  measures  for  the  prevention  of  cholera  are  measures 
equally  necessary  for  the  promotion  of  public  health,  and,  I  may 
aad,  for  the  promotion  of  public  morality.  With  a  pure  water- 
supply,  uncontaminated  between  its  source  and  distribution,  a 
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great  outbreak  in  a  community  would  be  impossible.  With  a 
reasonably  careful  mode  of  excretal  disposal,  the  risks  would  be 
greatly  lessened;  while,  with  complete  cleanliness  all  round, 
solitary  cases  only  would  occur.  Cleanliness,  in  the  sanitary 
sense  of  the  term,  does  not  mean  a  well-washed  face,  a  clean 
shirt  collar,  front,  and  cuffs,  or  a  thoroughly  dusted  house  ;  but 
it  means  the  immediate  removal  from  our  dwellings,  and  from 
our  surroundings,  of  all  decomposing  matter,  and  the  immediate 
destruction  of  it,  by  fire,  after  it  has  been  removed.  The  main 
object  should  be  the  removal  of  all  local  insanitary  conditions, 
so  as  to  render  the  increase  of  the  materies  morbid  or  of  the 
micro-organisms,  outside  the  body,  impossible. 

In  this  country  considerable  progress  has  been  made,  during 
recent  years,  in  sanitary  matters,  but  we  are  still  far  from  being 
perfect.  We  see  the  beneficial  effects  of  complete  sanitary 
organisation  in  our  cities  and  large  towns ;  but  there  is  urgent 
need  for  extension  of  similar  operations  in  our  small  towns  and 
rural  districts. 

The  actual  outbreak  of  epidemics  can  only  be  encountered  by 
the  management  of  first  cases  of  illness — by  the  isolation  of 
cases,  and  the  absolute  destruction  of  all  excretal  matter.  The 
cordon  sanitaire  and  quarantine,  can  only  be  applied  with  any 
reasonable  prospect  of  success  to  the  patient  in  the  hospital  and 
to  the  family  in  the  reception  house.  In  order  to  accomplish 
this,  not  only  a  registration  of*  death,  but  a  remstration  of  illness 
must  be  compulsory.  What  is  necessary  in  Europe,  is  equally 
necessary  in  India,  the  endemic  seat  of  cholera ;  but  while  the 
difficulty  in  carrying  out  such  measures  in  this  country  is  great, 
the  difficulties  with  the  native  populations  of  India  are  almost 
insuperable.  In  India  a  distinct  sanitary  service,  on  the  model 
of  that  of  England,  is  an  urgent  necessity,  and  the  entrance  to 
that  service  should  not  be  through  the  portals  of  the  Indian 
Army,  It  is  quite  impossible  for  district  sm'geons,  whose  chief 
duties  consist  in  the  administration  of  jails  and  hospitals,  and  who 
have  to  attend  professionally  on  the  government  officials,  and 
who,  moreover,  are  engaged  m  private  practice,  to  attend  to  the 
sanitary  supervision  of  a  large  native  population,  spread  over  an 
immense  district.  So  long  as  people  are  permitted  to  wash  their 
cloths  and  bathe  in  tanks  from  which  they  draw  their  water 
supply,  epidemics  of  cholera  must  inevitably  break  out ;  and  the 
greater  the  number  of  the  people  attacked,  the  greater  is  the 
probability  of  epidemic  being  widely  diffused.  The  really  im- 
portant international  question  as  to  cholera,  consists  in  an 
investigatioQ  as  to  the  sanitary  service  of  nations. 

Quarantine. — Quarantine,  in  order  to  be  effective  as  a  pre- 
ventive measure,  must  be  complete.    Where,  therefore,  are  we 
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to  begin,  and  what  is  to  be  done  to  ensure  immunity  ?  Take 
Bombay,  for  example,  or  Calcutta.  In  the  third  week  of  April, 
1883,  there  were  145  deaths  from  Cholera  in  Calcutta ;  ana  we 
may  safely  take  for  granted  that  there  were  at  least  580  cases  of 
the  disease.  Would  such  a  rate  of  sickness  and  mortality  render 
the  measure  of  Quarantine  neceesary?  If  so,  it  would  be  neces- 
sary to  blockade  Calcutta  by  river  and  land  until  the  epidemic 
disappeared.  So,  also,  in  regard  to  Bombay  and  all  other  parts 
of  India.  A  sanitary  question  of  International  interest  does  not, 
or  should  not,  be  considered  as  affecting  Europe  alone.  The  only 
possible  benefit  that  could  result  from  a  rigid  system  of  Quaran- 
tine would  be  the  touching  of  the  public  conscience,  through  the 
public  purse.  The  interruptions  to  the  commerce  of  India  might 
stimulate  sanitary  research  and  sanitary  reform  in  India,  but 
nothing  more.  Egypt,  and  all  other  countries  in  an  insanitary 
condition,  will  be  swept  by  epidemics  time  after  time ;  and  it  is 
quite  proper  that  such  should  be  the  case.  The  sanitary  system 
of  the  universe  is  perfect ;  and  it  is  ever  true  that  "the  soul  that 
sinneth  it  shall  aie."  There  is  no  certain  specific  for  Cholera, 
and  it  is  to  be  hoped  that  none  will  ever  be  discovered.  Neither 
is  there  any  specinc,  such  as  Quarantine,  for  epidemics  of  Cholera 
in  any  country.  The  only  mode  of  protection  against  Cholera 
is  to  render  its  propagatives  in  a  country  impossible.  To  send 
sanitary  experts  from  India  to  Egypt,  in  the  recent  crisis,  has 
much  the  appearance  of  the  comedy  after  the  tragedy. 


Professor  F.  ns  Chauhoht,  M  J).,  F.B.S.,  said  the  statements  which 
had  been  made  that  the  recent  outbreak  of  cholera  in  Egypt  could  in  no 
way  be  traced  to  cases  of  sickness  from  India  were  quite  right.  The 
opinion  had  been  expressed  by  Pettenkofer  that  cholera  was  brought 
from  India  last  year  by  the  troops  belonging  to  the  Indian  army,  and 
that  the  germs  left  by  them  found  in  Egypt  a  favourable  field  for 
their  development.  That  was  possible:  On  the  other  hand  it  had 
been  said  that  the  disease  arose  spontaneously,  no  special  disease  germ 
being  necessary.  He  did  not  hold  these  views  at  all.  With  regard 
to  the  question  of  quarantine,  it  had  been  admitted  that  cholera  germs 
were  capable  of  being  carried  from  place  to  place  by  human  intercourse, 
but  he  held  that  quarantine  regulations  were  absolutely  useless  as 
well  as  impracticable.  These  regulations  interrupted  business  and 
delayed  travellers  without  doing  any  good  whatever.  A  very  interest- 
ing speech  was  made  at  the  recent  congress  at  Amsterdam  by  a  ship- 
owner, in  which  the  speaker  pointed  out  the  many  difficulties  which 
shipowners  had  to  contend  with,  including  those  created  by  quarantine 


106  OHOLBBA  BPIDBMIOS. 

regulations.  That  shipowner  said  it  was  perfectly  easy  in  any  port  of 
the  world  to  get  quit  of  the  annoyance  caused  by  quarantine  regula- 
tions by  the  payment  of  *^  bucksheesh."  During  the  recent  outbreak  of 
cholera  in  £^ypt,  a  sanitary  cordon  was  drawn  around  Alexandria  for 
the  purpose  of  preventing  trains,  carrying  for  the  most  part  cleanly 
persons,  from  entering  the  city,  yet  filthy  Arabs  were  going  about  on 
toot,  carrying  the  disease  into  the  place.  They  were  still  in  the  dark 
on  the  subject  of  the  spontaneous  origin  of  typhoid  fever  and  he  did 
not  believe  in  it  himself,  but  great  weight  of  evi^pnce  went  to  show 
that  mere  sewage  did  not  give  rise  to  the  disease.  There  were  many 
instances  of  people  for  twenty  or  thirty  years  drinking  from  polluted 
streams  without  their  being  attacked  by  the  fever.  They  could  only 
account  for  the  spread  of  the  disease  by  the  fa<;t  that  the  poison,  when 
once  it  found  conditions  fiivourable  for  its  propagation,  spread  among 
the  populace.  It  was,  however,  a  happy  thing  that  whatever  views 
were  held,  all  were  agreed  that  sanitation  was  the  fundamental  point 
they  ought  to  aim  at,  instead  of  futile  attempts  at  quarantine  and 
sanitary  cordons.  The  drinking  of  impure  water  wjis  favourable  to 
the  disease,  but  the  best  preventive  was  the  removal  of  sewage  from 
large  centres,  proper  ventilation,  and  attention  to  personal  cleanliness. 


Mr.  JonTES,  Madras,  said  he  was  in  Madras  during  the  last  visi- 
tation of  cholera.  He  noticed  that  the  persons  principally  affected 
were  the  washermen,  which  showed  that  cholera  was  carried  about  by 
the  clothing  as  well  as  by  the  person.  It  had  also  been  noticed  that 
the  disease  usually  commenced  in  the  north-west  of  India,  and  came 
down  to  the  south-east  with  the  pilgrims.  Although  these  pilgrims 
might  not  be  personally  affected,  they  still  carried  the  disease  to  the 
places  they  visited,  and  left  it  there.  With  regard  to  typhoid  fever, 
they  employed  in  Madras  about  800  men  in  cleansing  the  drains,  and 
he  had  never  known  of  any  of  them  being  affected  with  typhoid  fever. 
This  showed  that  sewage  had  no  effect  with  regard  to  the  introduc- 
tion of  typhoid  fever. 

Mr.  T.  Habicbtt  Habbissok,  Liverpool,  believed  it  was  Dr.  Snow 
who,  in  1849,  first  traced  clearly  the  spread  of  cholera  to  impure 
water,  and  from  that  time  till  1856  a  great  deal  of  evidence  was 
given  in  that  direction  which  was  collected  and  published  by  Dr. 
Snow.  It  had  been  proved  that  towns  which  had  secured  a  supply  of 
pure  water  escaped  cholera  to  a  large  extent.  The  same  towns 
having  been  severely  visited  during  previous  epidemics  when  their 
water  supply  was  bad.  Dirt  might  be  regarded  as  the  home  of 
cholera,  temporary  or  otherwise.  The  one  thin^  needful  for  its 
spread  and  propagation  seemed  to  be  dirt,  whether  it  be  dirt  in  man, 
air,  earth,  water,  or  perhaps  food.  Perhaps  its  chief  means  of 
conveyance  was  dirt,  its  line  of  travel  was  the  line  of  travel  of  dirty 
Easterns.  The  &irs  in  India,  where  immense  numbers  of  dirty  people 
congregated  and  remained  for  some  time  without  any  sanitary  pro- 


DiflcuBsioir.  107 

Tisions  were  the  most  likely  places  to  which  it  would  be  conveyed, 
fiTiHing  a  new  home  and  a  new  centre  for  redistribution.  It  seemed 
to  be  conyeyed  by  dirty  men  to  dirty  places.  He  believed  those  who 
had  the  nursing  of  cholera  patients,  and  who  lived  in  an  atmosphere 
arising  from  the  profuse  dejections  from  their  bodies  escaped  in  a 
wonderful  way,  probably  because  they  took  care  that  their  bodies 
should  not  be  dirty  homes  for  disease. 

The  provisions  necessary  for  the  prevention  of  cholera  seemed  to 
be  pretty  much  the  same  as  those  required  for  other  epidemic  diseases, 
namely  cleanliness — dean  men,  air,  earth,  and  water. 

A  friend,  who  was  in  Egypt  during  the  recent  epidemic  there,  told 
him  that  he  had  known  the  body  of  an  Arab,  who  had  died  from  the 
disease,  to  be  dug  up  by  his  friends  for  the  sake  of  the  blanket  that 
enveloped  it. 

Dr.  KntKwooD,  Largs,  referred  to  his  experience  as  regards  cholera 
at  Gkurtnavel  Asylum  in  1848  and  1854.  The  patients  in  the  second 
period  were  warmly  clad,  the  diet  changed — ^toe  food  being  better, 
and  of  a  nature  which  would  not  affect  the  bowels.  They  refused  to 
admit  patients  altogether,  so  as  to  avoid  anything  like  overcrowding, 
the  house  being  pretty  full  at  the  time.  Special  attention  was  given 
to  the  clothing  and  bedding  of  the  patients,  and  the  dietary  was 
altered.  Nightly  visitations  to  the  domitories  were  made,  and  the 
ventilation  and  temperature  noted.  The  precautions  taken  were 
found  to  be  so  effectual,  that  in  1848  there  were  40  deaths,  and  in 
1854  only  4.  At  neither  period  was  there  a  case  in  the  West  house 
where  private  patiente  were  lodged,  all  the  cases  being  in  the  East 
Wing,  which  was  the  more  general  hospital. 

Inspector-General  Lawsoh  held  that  we  should  be  more  precise  in 
ascertaining  our  &cts.  We  had  got  stock  notions  in  this  country, 
and  did  not  alter  them  according  to  the  evidence  which  reached  us. 
A  great  deal  of  evidence  was  so  mixed  up  with  circumstances  non- 
essential to  the  case  that  they  proved  neither  one  position  nor 
another.  Br.  Christie  had  alluded  to  the  well  at  Mecca,  which  he 
was  under  the  impression  became  soiled  by  the  discharges  of  cholera 
patients,  and  thus  there  was  a  great  development  of  cholera.  He 
also  said  that  the  water  from  this  well  showed  when  analysed  a 
quantity  of  foreign  matter  seven  times  in  excess  of  London  sewage. 
Now,  it  was  a  well-known  fact  in  India  that  water  containing  a 
saline  purgative  would  excite  cholera  when  the  tendency  to  that  form 
of  disease  existed.  As  to  the  commimication  of  cholera  from  man  to 
man,  he  mentioned  that  in  1873  there  was  an  epidemic  of  cholera  in 
America.  It  started  in  New  Orleans  in  February,  and  spread  up 
through  the  valley  of  the  Mississippi.  It  was  regarded  as  Asiatic 
cholera,  but  was  not  preceded  by  the  arrival  of  any  person  affected 
with  the  disease.  It  was  supposed  to  be  imported  from  Europe,  in 
three  instances  in  August,  but  on  examination  the  evidence  in  each 
of  these  broke  down,  and  certain  cases  appeared  in  New  York; 


108  TYPHOID  ngyBS. 

but  in  no  case  did  the  disease  spread  along  tlie  coast  during  that 
year.  Then  in  1865  there  were  a  number  o£  cases  at  Southampton, 
and  at  Hingdon  Bois,  in  Essex,  but  the  evidence  as  to  its  importation 
was  altogether  wanting.  With  these  and  other  facts  before  us,  it  must 
be  admitted  that  cholera  might  arise  in  a  locality  without  any  personal 
communication  whatever. 


On  **  Typhoid  Fevevy  its  Orimn  and  Pretentions^  Jy  J.  Francis 
Sutherland,  M.D.,  iJdin. 

Gentlemen — ^I  know  of  no  subject  which  could  have  a  greater 
claim  upon  the  attention  of  sanitary  reformers  than  the  origin 
and  prevention  of  typhoid  fever.  In  the  scope  of  a  paper  such  as 
this  1  can  only  hope  to  touch  the  fringe  of  this  great  public 
question.  The  settlement  of  the  etiology  of  the  disease  rests 
entirely  vrith  the  physician  and  biologist  of  the  future :  the 
hygienic  measures  necessary  to  check  its  ravages,  nay,  even 
to  extirpate  it,  belong  to  the  medical  officer  of  health,  to  the 
sanitary  engineer,  and  to  all  who  are  interested  in  promoting 
the  public  health.  As  it  is  a  disease  which  meets  every 
medical  man  as  he  enters  the  portal  of  his  life's  work,  I  am  here, 
with  your  permission,  to  express  the  thoughts  and  convictions 
which  I  entertain  after  several  years  of  experience  of  outbreaks 
of  this  disease  under  widely  different  circumstances.  I  trust  at 
this  time  I  may  be  enabled  to  say  something  that  may  lead  to 
the  advancement  of  our  knowledge  regaraing  it,  and  may 
suggest  useful  hints  to  the  general  public  who  are  interested  in 
our  proceedings,  and  who  will  not  fail  to  take  cognizance  of  the 
utterances  that  may  be  given  forth  regarding  a  malady  which 
is  yearly  executing  so  much  havoc  in  out  midst.  Let  me 
enaeavour  to  show  in  a  few  simple  words — I  say  simple,  because 
I  have  ever  thought  that  problems  fraught  with  so  much  inte- 
rest to  the  people  should  be  couched  in  language  free  from 
technicalities — the  claims  which  typhoid  fever  has  upon  sani- 
tary corporations  and  individuals,  it  is  one  of  the  most  common 
of  the  serious  ailments  of  civilized  life.  It  is  never  out  of  our 
midst.  No  household  at  present  is  safe  against  it.  I  suppose 
I  am  within  the  mark  when  I  say  that  there  is  scarcely  a  family 
but  has  felt  its  blighting  influence.  Rich  and  poor  alike  pay 
heavy  tribute.  It  stands  seventh  as  to  the  nimiber  of  its 
victims  on  the  mortality  roll  of  this  country.     Within  the  last 


J.  F.  STJTHERLAITD.  109 

twenty  years  in  England  alone,  200,000  lives  have  been  sacri- 
ficed to  it,  and  what  is  saddest  of  all,  it  makes  its  principal 
onslaught  upon  men  and  women  in  the  prime  of  life,  ttiat  is  to 
say,  between  15  and  30.  That  being  the  case,  our  modem 
armies  pay  a  tribute  five  times  greater  than  the  civil  population. 
While  it  is  reckoned  that  from  2  to  10  per  10,000  of  the  civil 
population  perish  from  it  10  to  30  of  the  militarv.  On  the 
iTontinent  matters  are  even  worse  than  at  home.  For  the  last 
eight  years  Paris  has  suffered  from  its  ravages  far  beyond  any 
city  in  Great  Britain,  no  less  than  1,000  per  1,000,000  of  the 
population  having  succumbed  to  it  in  18o0.  In  St  Peters^ 
Durgh  the  mortality  is  still  higher,  bein^  at  the  rate  of  1,500 
per  1,000,000.  But  this  sad  picture  would  be  incomplete  were 
I  to  stop  here,  for  every  life  which  it  destroys,  ten  at  least 
have  passed  through  the  long  and  wearisome  illness  with  which 
many  of  us  are  so  familiar. 

With  these  prefatory  remarks  I  approach  the  etiology  of  the 
disease.  The  present  is  an  opportune  time  for  discussing  it, 
whether  we  Iook  at  the  question  from  the  interest  which  should 
centre  round  itself,  or  from  the  fact  that  an  allied  disease, 
cholera — allied  at  least  in  the  modus  prapagandi — is  working 
havoc  in  Egypt,  and  may  be  introduced  at  any  moment  to  our 
shores.  ]Not  only  are  they  allied  in  so  far  as  the  spead  of  both 
is  intimately  associated  with  the  bowel  discharges,  but  also  be- 
cause they  are  both  essentially  filth-diseases.  While  medical 
men  and  sanitary  ref  onners  have  been  doing  something  towards 
a  settlement  of  other  diseases,  we  have  been  content  to  leave  the 
mode  of  origin  of  typhoid  fever,  where  Murchison,  the  most 
eminent  authority  on  the  continued  fevers  of  this  country — ^lef t 
it  ten  years  ago.  As  far  as  I  am  able  to  judge,  we  are  no  nearer 
a  solution  now  than  then.  In  this  country  and  in  France  two 
theories  are  held  regarding  the  origin  of  the  disease.  One  is 
that  there  exists  a  specific  contagion  or  germ  which  passes  from 
the  patient  only  in  the  intestinal  discharges.  This  germ  is  a 
living  organism  which  seems  to  be  harmless  at  the  time  it  is 
expelled  from  the  sick  person's  body,  but  in  a  few  days  under 
certain  conditions,  multiplies  and  acquires  a  virulent  vitality. 
The  gas  rising  up  from  sewers  and  privies  often  conveys  the 
contagion  into  our  houses,  or  it  may  reach  us  by  drinking  water 
polluted  with  sewage  containing  the  typhoid  germ:  when  it  then 
is  swallowed  or  inhaled  by  a  suitable  subject  for  infection  it 
originates  enteric  fever  in  him.  Budd,  of  Bristol,  whose  name 
wilT  always  be  identified  with  this  theory,  by  his  facts,  and  by 
his  reasoning  on  these  facts,  has  forcibly  argued,  that  it  is  only 
the  sewers  and  cesspools  which  have  received  typhoid  fever  stools, 
which  contain  the  lyphoid  germ.  The  great  majority  of  investi- 
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gators  incline  to  this  view.  Among  many  eminent  names  I  ma j 
mention  those  of  Parkes,  of  Gueneau  de  Mussy,  Pasteur, 
Jaccond,  Cormack,  Maclagan,  and  Corfield.  The  other  theory 
will  always  be  associated  with  the  illustrious  name  of  Charles 
Murchison.  He  believed  that  the  disease  originated  inde- 
pendently of  an  anterior  case  by  the  decomposition  of  fsBcal 
matter.  In  other  words  he  showed  that  it  was  a  filth-disease 
which  arose  independently  of  the  disease  which  it  generated. 
It  was  Murchison  who  proclaimed  the  spontaneous  generation 
of  the  disease.  Its  supporters  now  include  the  names  of 
Carpenter,  Brouardel,  Jenner,  and  Colin,  the  eminent  professor 
at  vai-de-Grftce.  Chauffard,  Trousseau, and  many  others  believed 
and  testified  that  it  might  arise  in  both  ways.  Trousseau's 
words  are  of  immense  value.  He  stated  that "  as  it  is  frequently 
impossible,  notwithstanding  the  most  painstaking  researches  to 
discover  the  origin  of  the  contagion,  and  as  it  is  obvious  that 
typhoid  fever  at  some  time  or  other  had  a  beginning,  we  cannot 
refuse  to  admit  the  possibility  of  its  arising  spontaneously."   ^ 

I  wish  it  clearly  to  be  understood  that  the  great  point  in  the 
contention  of  Murchison  and  others  is  that  it  was  not  necessary 
'  that  typhoid  stools  should  have  reached  and  mingled  with  the 
sewage  which  contaminated  the  air  we  breathe,  or  the  water  we 
drink.  Ordinary  faBcal  matter — filth — was  quite  capable  of 
doing  the  mischief.  With  this  view  of  the  question  I  entirely 
agree.  I  cannot,  however,  believe  in  the  spontaneous  generation 
01  germs.  It  must  be  conceded  that  all  the  phenomena  of  so- 
called  spontaneous  generation  yet  observed  are  to  be  explained 
by  the  presence  of  living  germs  in  the  air,  and  that  Redi's 
dictum,  omne  vivum  ex  vivOj  still  remains  uncontroverted* 
Thus  far  I  am  at  one  with  those  who  believe  that  typhoid 
may  originate  from  sewage  per  se  ;  but  I  go  much  further  and 
maintain  that  no  specific  germ  is  necessary  for  the  production 
of  this  disease. 

Let  me  explain  how  I  have  arrived  at  this  conclusion ;  and 
in  doing  so  permit  me  to  say  that  although  I  hold  such  decided 
views,  yet  I  entertain  the  most  profound  respect  for  the  views  of 
the  eminent  men  who  think  otherwise.  I  have  tried  to  reconcile 
my  experience  with  the  two  theories  most  commonly  enters 
tained,  but  have  failed.  The  supporters  of  the  specific  origin 
believe  that  the  disease  is  due  to  a  specific  germ,  or  minute 
living  organism  which  microscopists  with  powerful  lenses  may 
yet  be  able  to  demonstrate  in  the  blood  or  intestinal  glands  of 
tjrphoid  patients,  and  which  biologists  may  yet  be  able  to  culti- 
vate and  reduce  to  a  state  of  comparative  innocuousness.  This 
is  a  pleasing  prospect,  but  I  am  by  no  means  sanguine  we  shall 
see  it,  hopeful,  rather  in  the  belief  that,  as  it  arises  from  the 
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germs  of  faecal  pollntion,  it  will  be  as  tboroyghly  eradicated 
from  our  midst  as  the  black  plague  of  the  Middle  Ages.  But  if 
the  view  is  to  be  maintained  that  entirely  (for  there  are  many 
sanitarians  who  support  that  theory)  or  in  great  measure,  that 
typhoid  fever  can  only  arise  from  its  specific  predecessor,  whose 
genealogical  history  sanitary  science  has  failed  to  trace,  then  all 
we  can  hope  for  is  to  minimise  by  cultivation  of  the  poison,  or, 
what  I  prefer,  by  a  system  of  personal^  domestic,  and  public 
hygiene,  the  disastrous  effects  of  this  as  of  any  other  social 
scourge. 

The  memories  of  cholera  which,  during  its  last  visit  to  our 
shores  in  1848-49,  carried  off  80,000,  sends  a  thrill  through 
the  country,  and  yet  from  typhoid  alone  13,000  have  died  on  an 
average  during  the  last  20  years,  or  from  the  combined  diseases  so 
intimately  associated  with  filth,  20,000,  and  little  is  really  heard 
or  said  about  it.     The  theory  that  typhoid  is  only  begotten  of 
typhoid — ^in  other  words,  that  it  must  have  a  lineal  aescent — 
reminds  one  very  forcibly  of  another  fashionable  theory  where 
the   connecting  link  to  prove  it,  was  wanting.     It  is  really 
matter  for  surprise  if  one  and  the  same  disease  can  be  created  ^ 
by  means  so  diametrically  opposite  as  the  specific  germ  known  as 
the  bacillus  typho9U8^  and  the  non-specific  germ  of  filth.     Either 
the  one  or  other  must  be  true?    Until  the  typhoid  germ  has  been 
demonstrated,  and  experiments  made  on  the  lower  animals  free 
from  the  fallacies  which  surround  those  already  made,  I  must 
abide  by  the  belief  that  it  is  due  to  a  non-specific  germ,  which 
I  may  be  allowed  to  designate  the  sewage  per  se  germ.     This 
germ  or  microbe  has  also  a  tustory.     It  is  admitted  that  ordinary 
faecal   matter  which  passes  throuh    sewers,    or    remains  in 
stagnant  cesspools  undergoes  fermentation  and  decomposition, 
not  only  by  the  action  of  ammoniacal  urine,  but  also  by  the 
action  of  the  atmosphere  itself.     Chemical  changes  take  place : 
living  organisms  are  produced  in  great  abundance — call  them 
by  what  name  you  choose.     Whether  the  living  organisms, 
which  are  the  cause  of  typhoid,  found  in  the  bowel  discharges 
were  originally  there,  and  have  in  the  course  of  decomposition 
altered  their  character  and  multiplied,  or  whether  they   are 
atmospheric  germs  which  have  gained  access  to  the  sewage,  and 
in  this  new  medium  changed  their  character,  is  immaterial. 
These  germs  abound  in  sewers,  cesspools,  and  privies.      They 
reach  our  bodies  by  the  air  we  breathe  or  the  water  we  drink. 
I  make  no  mention  of  milk,  as  it  is  now  an  established  fact  that 
poison  germs  gain  access  to  this  fluid  in  dairies  where  the  vessels 
are  washed,  or  the  milk  diluted  by  the  poison-charged  water. 
In  the  human  system  they  find  a  medium  in  which  not  only  do 
they  multiply,  but  become  virulent  and  produce  those  well 
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marked  clinical  symptoms  so  characteristic  of  typhoid  fever. 
After  having  done  their  work,  and  played  themselves  out,  if  I 
may  be  allowed  to  use  the  expression,  they  are  expelled  from 
the  body  by  the  bowel  in  a  different,  and  to  all  appearances  an 
innocuous  form.  The  harmlessness  of  the  expelled  germ  is 
attested  by  the  highest  authorities.  Let  the  bowel  discharges 
of  a  tyhoid  patient,  however,  gain  access  to  a  medium  where 
fermentation  and  decomposition  will  rapidly  ensue,  and  then  by 
inhaling  or  swallowing  the  poison  the  disease  is  again  established* 

If  other  proof  is  wanted  of  the  harmlessness  of  the  fresh 
evacuations  it  is  to  be  found  in  the  recorded  statement  that 
5,144  patients  were  treated  in  general  wards  with  3,555  cases 
of  enteric  fever,  and  none  took  the  disease.  I  am  prepared,  how- 
ever, to  admit  that  typhoid  evacuations  are  nearer  that  state  of 
decomposition  when  tney  become  dangerous,  than  the  ordinary 
bowel  discharges.  But  in  both  instances  chemical  changes  and 
the  air  laden  with  its  own  freight  of  organised  matter,  set  up 
fermentation  and  decomposition.  In  the  one  the  germs,  although 
abundant,  are  innocuous :  in  the  other  they  have  lost  their  power 
only  to  regain  it  more  rapidly.  As  Murchison  puts  it,  the  his- 
tory of  many  epidemics  in  country  districts,  of  isolated  cases 
confined  to  single  houses,  prove  that  it  is  often  impossible  to 
attribute  the  first  appearance  of  the  disease  to  contagion.  He 
says,  ^^  it  is  not  uncommon  for  the  inmates  of  an  isolated  country 
house  to  be  seized  with  enteric  fever  although  no  case  has 
occurred  within  many  miles,  and  there  is  no  evidence  of  the 
importation  of  the  disease.*'  My  own  experience  of  the  disease 
in  public  institutions  and  in  private  practice  in  this  country 
and  in  Paris,  where  it  may  be  said  to  be  endemic,  confirms  the 
view  Murchison  put  forward  with  so  much  force.  Briefly 
it  is  as  follows  : — 

It  is  needless  to  occupy  your  time  giving  all  the  details  of 
these  outbreaks.  The  time  at  my  disposal  is  too  brief,  and,  be- 
sides, I  am  not  sure  that  to  do  so  would  be  profitable.  The  first 
two  outbreaks  of  which  I  had  experience  occurred  in  Fifeshire, 
one  in  the  country  and  the  other  in  a  village  with  2000  inhabi- 
tants. In  this  village  typhoid  was  not  known  for  twenty  years 
previous  to  this  epiaemic.  In  all  70  people  were  affected,  and 
7  died.  In  both  instances  it  was  clearly  shown  by  qualitative 
and  quantitative  analyses  that  the  drinking  water  from  two  wells 
was  contaminated  for  some  time  by  sew^  escaping  from  the 
sewers  and  soaking  through  the  intervening  soil  into  them.  I  have 
known  emanations  from  decomposing  fascal  matters  continuing 
for  months  to  cause  an  outbreak  of  diarrhoea,  and  one  case  of 
typhoid  in  the  apartment  next  the  source  of  the  evil.  In  none  of 
the  outbreaks  was  there  a  particle  of  evidence  to  indicate  that 
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typhoid  matter,  either  from  a  typical  or  masked  case,  had 
reached  the  sewa^.  Human  ohservations  are  fallible:  mine 
must  be  taken  at  their  worth.  During  a  prolonged  residence  in 
Paris,  I  had  considerable  opportunities  of  observing  this  disease, 
but  perhaps  in  no  city  would  it  be  more  difficult  to  ascertain 
how  the  disease  originated  and  how  it  was  propagated.  The 
water  supply,  which  was  far  from  good,  may  be  excluded.  We 
must  look  to  the  inhalations  from  sewers,  cesspits,  &c.,  and  the 
miasms  emanating  from  the  foates  permanentM^  and  from  ordure 
accumulating  in  dry-soil  pipes.  It  was  the  existence  in  Paris 
of  these  polluted  sources  that  led  Brouardel  and  others  to 
adopt  the  views  of  Charles  Murchison.  Many  of  those  whom  I 
have  the  honour  to  address  can  speak  from  a  longer  experience 
than  I  can — an  experience  which  has  led  them  to  take  another 
view  of  the  matter.  But  these  are  the  elements — precise,  so 
far  as  I  am  able  to  judge — which  I  bring  in  support  of  the 
theory  I  have  put  forward  as  a  contribution  towards  the  ultimate 
solution  of  this  grave  question  of  public  health.  When  the 
question  was  one  of  specificity  versus  spontaneous  generation,  we 
were  reminded  by  eminent  sanitarians  at  home  and  abroad,  that 
the  adoption  of  the  latter  theory  destroyed  the  hope  manifested 
by  Budd  and  others  of  our  being  able  to  exterminate  this  national 
scourge.  They  significantly  say  "  that  if  typhoid  arises  spon- 
taneously, if  we  engender  it  in  ourselves,  if  it  arises  from  all 
the  conditions,  social  and  necessary,  which  surround  us,  we  are 
deluding  ourselves  by  chimeras  in  thinking  that  it  will  now  dis- 
appear from  our  midst."  I  am  not  sure  if  this  is  true  of 
spontaneous  generation,  for  which  a  foul  medium  is  necessary, 
but  I  may  safely  say  it  does  not  apply  to  the  sewage  or  filth  per 
se  germ,  which  neither  paralyses  nygiene  nor  discourages  re- 
search. The  adoption  of  this  view  is  most  hopeful  for  sanitar- 
tion. 

I  anticipate  the  objections  that  may  be  urged  against  these 
as  instances  of  typhoid  arising  from  sewage  per  se,  I  may  be 
told,  that  the  smallest  quantity  of  typhoid  evacuations  may 
have  reached  the  contents  of  sewers,  cesspools,  or  privies,  if  not 
from  a  well-marked  case  of  the  disease,  from  a  masked  or  am- 
bulent  case,  or  in  some  other  mysterious  way. 
*  Nothing  is  easier  than  to  throw  doubt  upon  investigations 
carefully  made  with  no  other  view  than  the  elucidation  of 
truth.  Fortunately,  however,  for  those  who  believe  in  the  non- 
specific origin  of  the  disease,  similar  doubts  may  be  thrown 
upon  the  researches  of  those  who  never  fail  to  find  a  trace  of 
typhoid  sewage  in  places  where  outbreaks  occur.  It  may  have 
been  there  from  remote  or  recent  date.  The  crux  of  the  ty- 
phoid problem  is  undoubtedly  the  genesis  of  the  germ.    My 
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own  conviction  is,  that  it  only  arises  from  the  decomposition  of 
faecal  matter  to  which  typhoid  bowel  discharges  may,  or  may  not 
have  gained  access.  In  snort,  typhoid  discharges  are  not  essential 
to  its  production.  In  the  future,  in  a  manner  which  I  shall 
shortly  indicate,  it  will  be  possible  to  prevent  in  towns  and 
cities  sewer  gases  from  gaining  access  to  our  houses;  in  vil- 
lages and  the  country  oistricts  filth  heaps  from  becoming  a 
nuisance  from  proximity  to  dwellings ;  and  to  preserve  our 
water  supplies  from  all  sources  of  contamination.  It  may  be 
said  with  almost  absolute  certainty,  that  the  individual  who 
contracts  typhoid  is  ipso  facto  demonstrated,  to  have  been  ex- 
posed to  excremental  pollution  of  air  or  water. 

Unanimity  of  opinion  as  to  the  origin  of  this  disease  I  do  not 
anticipate,  but  as  to  the  hygienic  measures  to  be  adopted  for  its 
prevention  I  may  assume  we  are  at  one.  The  figures  already 
mentioned  in  your  hearing  have  an  importance  other  than  to 
demonstrate  the  prevalence  of  typhoid  fever.  They  shew  very 
clearly  what  sanitation  has  already  done,  and  may  yet  do  for  the 
health  and  well-being  of  this  country.  Going  back  over  the 
Registrar  General's  Reports  for  the  past  twenty  years  I  find  that 
over  a  quarter  of  a  million  have  died  in  the  three  kingdoms  from 
typhoid  fever  alone,  and  nearly  400,000  from  all  the  filth 
diseases,  viz.,  typhoid,  typhus,  diphtheria,  and  a  percentage  of 
diarrhoea. 

But  this  is  not  all  we  may  glean  from  these  mortality  reports. 
They  form  an  accurate  starting  point  from  which  we  may  cal- 
culate approximately  the  numoer  who  have  been  ill,  and  re- 
covered from  these  diseases.  And  what  do  we  find  ?  We  find 
that  for  every  death  from  typhoid  ten  have  been  ill,  and  for 
every  death  from  the  other  three  filth  diseases  seven.  In  other 
words,  in  the  three  kingdoms,  from  1861 — 1880,  2,500,000  have 
been  ill  from  typhoid  alone,  and  1,700,000  from  typhus,  diph- 
theria and  diarrhoea.  If  instead  of  twenty  years,  we  take  one 
year,  we  see  that  12,500  have  died  from  tj^hoid,  and  125,000 
have  been  ill  and  laid  aside  from  work  for  a  period  little  short 
of  three  months.  These  are  startling  figures.  All  this  means 
enormous  loss  to  the  communities  in  which  typhoid  is  endemic, 
or  epidemic — a  loss  which  would  have  paid  not  only  handsome 
interest  on  all  the  capital  raised  by  sanitary  boards,  but  also  part 
of  the  capital  itself.  This  loss  I  have  computed  from  typhoid 
alone  during  the  twenty  years  at  £23,300,000,  and  from  all  the 
filth  producing  diseases  (including  typhoid)  at  £29,500,000. 
Thus  you  see,  typhoid  is  primd  fade  the  disease  of  the  future, 
which,  whether  we  look  at  it  from  the  pecuniary  loss  we  suffer, 
or  from  the  heavy  tribute  we  pay  in  life,  must  receive  the 
attention  of  sanitary  reformers. 
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I  have  already  shown  by  a  method  of  calculation,  which 
I  shall  now  explain  with  the  aid  of  a  table,  that  this  heavy 
mortality  and  sickness  means  a  loss  to  the  country  of  nearly 
£30,000,000  in  the  period  selected. 


FUth  Diseases. 

Proportion  of 

deaths  to 

number  ilL 

Average  No. 

of  days  ill  of 

those  who 

diBd. 

Ayerage  No. 

of  days  ill  of 

those  who 

recover. 

Typhoid  

1  in  10 
lin    5 
lin    6 
lin  10 

20 
14 
10 
10 

90 

Typhus     

30 

Diphtheria  

30 

^Diarrhoea  

30 

In  the  case  of  typhoid  I  have  assumed  that  for  every  deatli 
10  are  ill,  typhus  1  in  5,  diphtheria  I  in  6,  and  diarrhoea  (that 
per  centage-— 20*/o — due  to  sewer  gases  and  foul  emanations) 
1  in  10;  that  those  who  ultimately  die  from  typhoid,  have 
lived  on  an  average  for  20  days,  and  that  those  who  recover 
are  laid  aside  from  duty  for  three  months.  The  funeral  ex- 
penses I  estimate  at  £5,  and  each  day's  loss  of  labour  at  the 
minimum  of  2s.  The  same  method  of  calculation  applies  to  the 
other  filth  diseases,  but  the  table  supra  explains  all  that  is  ne- 
cessary for  the  purpose  I  have  in  view.  With  these  brief 
explanations  I  leave  all  the  filth  produced  diseases  save  typhoid, 
which  more  than  any  other  furnishes  an  interesting  commentary 
on  the  value  of  sanitation.  My  object  with  regard  to  it  will  he 
best  iDustrated  by  taking  the  history  of  typhoid  in  England 
during  the  last  twenty  years.  Its  victims  in  this  period  have 
been  more  than  200,000,  but  while  during  the  decennial  period, 
1861-1870  the  deaths  were  nearly  19,000  per  annum,  during  the 
decade  187T-1880,  the  annual  mortality  fell  to  7,800.  And 
moreover,  this  fall  has  been  in  a  steady  and  progressive  ratio. 
To  put  the  matter  in  another  way,  398  of  every  million  of  the 
population  died  in  1869,  whereas  in  1880  only  261  per  million. 
The  splendid  results  achieved  by  sanitation  will  be  seen  even 
better,  if  instead  of  taking  the  whole  of  England  we  take  in- 
dividual conununities.  A  few  will  suffice  to  serve  my  pur- 
pose. 


*  400,000  have  died  from  this  disease  between  1860—1880.  Makinff  allow- 
ance for  the  large  percentage  due  to  catarrhal  enteritis,  and  the  still  larger 
percentage  due  to  infantile  diarrhoea  (over  58  ^/o\  I  attribute  20  ^/^  to  fllto. 
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TOWN. 
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Sanitary 
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after 

Sanitary 
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Sanitary     Sanitary 

works.        works. 

Bristol    
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770 
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860 
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700 

326 
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Glasgow 
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With  Paris,  and  many  other  cities  where  sanitation  is  in  a 
backward  state,  it  is  otherwise.  A  glance  at  the  table  shows 
that  the  mean  mortaUty  per  million  m  Paiis  in  1869-74  was 
484;  from  1875-81,  714  per  million.  The  cause  is  not  far  to 
seek.  Paris  is  in  an  unsanitair  condition  from  the  foul  smells 
emanating  from  the  sewers,  from  the  fosses  permanerdes^  from 
cisterns  and  cesspits,  and  from  the  ordure  accumulating  in  dry 
soil-pipes.  I  know  of  no  instance  in  this  country  where  works 
of  sanitation  have  been  executed  where  the  public  health  was 
not  vastly  improved.  The  carrying  out  of  samtary  works  means 
a  heavy  burden  on  communities.  Money  levied  for  the  main- 
tenance of  the  public  health  is  money  saved,  not  misspent ;  for 
not  only  is  much  misery  and  destitution  averted,  but  valuable 
lives  are  preserved.  Let  me  illustrate  the  truth  of  this  state- 
ment by  citing  the  city  we  meet  in,  with  its  population  (674,000) 
only  exceeded  in  this  country  by  that  of  London.  From  1861 — 
1880  I  believe  nearly  6,000  persons  have  died  from  typhoid 
fever,  which,  from  the  calculations  already  made,  would  mean  a 
loss  to  this  community  of  £600,000,  or  from  all  the  filth  diseases 
£800,000.     I  do  not  say  this  sum  would  cover  all  that  has  been 
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spent  in  sanitary  works  in  this  city ;  but  it  would  surely  cover 
seething  more  than  the  interest  of  capital  thns  investei 

The  money  loss  is  not  for  one  moment  to  be  compared  with 
the  loss  of  human  life.  But  these  matters  must  be  put  at  a 
commercial  value  before  they  are  rightly  appi'eciated.  There 
have  been  occasions  when  our  governing  bodies  have  been  slow 
to  spend  money  which  would  benefit  the  public  health.  I  say  this^ 
not  because  I  undervalue  the  great  and  good  work  done  in  this 
and  other  cities  by  meu  who  have  gone  in  heartily  for  sanitary 
measures,  and  these  improvement  schemes  which,  to  a  large  extent, 
have  demolished  those  fever-dens  which  were  the  favourite  breed- 
ing beds  of  every  filth  disease.  If  a  remedy  is  not  provided  for  the 
prevention  of  typhoid  and  allied  diseases,  provision  has  to  be  made 
for  the  maintenance  of  the  stricken  poor  in  special  and  gene- 
ral hospitals  and  in  poorhouses.  It  may  be  true  that  the  num- 
ber of  typhoids  who  enter  these  institutions  are  a  mere  bagatelle, 
probably  not  more  than  one-sixth  of  all  the  zymotics.  jLet  it 
not  be  forgotten,  however,  that  the  illness  resulting  from 
typhoid  fever  means  a  longer  residence  in  hospital  than  any  of 
the  others ;  not  only  so,  but  the  outbreak  of  this  disease  among 
the  lower  grades  of  society  leads  to  pauperism  and  prolonged 
hardships,  such  as  we  can  but  faintly  conceive. 

Who  are  to  blame  for  the  defects  in  our  sanitary  system 
which  lead  to  such  diseases  as  typhoid,  &c.  ?  Public  health 
acts  have  been  enacted  at  long  intervals,  and  these  have  failed 
to  cope  with  the  exigencies  of  our  civilization.  Sanitary  re- 
formers have  proclaimed  again  and  again  the  urgency  of  reform, 
but  a  deaf  ear  is  tumea  to  them,  and  it  is  only  when  the 
powerful  voice  of  epidemics  speaks  that  the  necessity  for  some 
radical  changes  is  apparent.  Sanitary  legislation  may  have  come 
tardily  and  piecemeal,  but  we  are  not  yet  in  that  position  when 
we  can  say  that  personal  and  domestic  hygiene  has  reached  that 
stage  of  perfection  entitling  us  to  think  that  sanitary  authorities 
alone  have  failed  in  their  duty.  Communities  with  a  pure  and 
abundant  water  supply  have  no  excuse  for  the  neglect  of  the 
elementary  laws  of  health.  Personal  and  domestic  cleanliness 
are  matters  which  no  laws  can  enforce.  These  must  be  left  to 
higher  conceptions  of  purity,  engendered .  by  educating  and 
civilizing  influences.  What,  then,  are  the  changes  neeaed  in 
our  sanitary  codes  which  will  be  efficacious  in  extirpating  this 
malady  f  The  time  at  my  disposal  will  only  permit  me  to  refer 
to  these  briefly.  In  their  nature  they  will  differ  somewhat,  as 
we  have  to  deal  with  urban  and  rural  communities — in  the  main 
they  should  agree.  It  has  been  demonstrated  as  clear  as  noon- 
day that  typhoid  fever  is  intimately  connected  with  sewers, 
privies,  an  j  cesspools.     The  bowel  discharges  gaining  access  to 
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the  water  we  drink  or  the  atmosphere  we  breathe  vitiate  them* 
All  legislation,  to  be  efFectaal,  mast  pat  an  end,  as  far  as 
possible,  to  the  possibility  of  these  pollutions  taking  place.  The 
sanitary  area  mast  be  enlarged  by  adopting  the  coanty  or  com- 
bination of  counties  as  the  unit  area  of  administration.  All 
sanitary  matters  must  in  future  be  managed  by  a  central 
authority  composed  of  men  duly  qualified  for  the  work.  These 
ire  general  matters;  but  specially  there  must  be  a  thorough 
eform  of  what  have  been  termed  building  regulations.  These 
i'lave  reference  to  house  construction,  house  drainage,  size 
of  rooms,  and  cubic  space  per  head.  Provision  has  already 
been  made  with  reference  to  the  laying  out  of  streets,  to 
sewerage  and  water  supply,  but,  so  far  as  I  am  aware,  none 
with  reference  to  the  amount  of  free  space  within  and  around 
tenements,  to  house  drainage,  size  of  rooms,  &c.  The 
first  flooring  of  a  house  should  not  be  laid  until  the 
soil  pipes  and  their  connections  with  the  closet  and  the 
sewer  nave  been  duly  inspected  and  certified.  As  the 
laws  at  present  stand,  speculators  in  house  property  have 
it  all  their  own  way.  They  are  free  to  build  precisely  as  they 
choose,  with  the  result  that  every  inch  of  ground  in  some  parts 
of  our  cities  are  covered  with  buildings.  If  there  is  one  maxim 
in  sanitary  science  truer  than  another  it  is  this,  that  death- 
rate  and  density  of  population  advance  pari  passu.  For  a  long 
time  we  were  in  the  dark  as  to  the  insanitary  state  of  our  house. 
But  the  dawn  of  sanitary  science  has  arisen.  Medical  officers 
of  health  and  sanitary  engineers  have  with  their  limited  powers 
been  showing  us  how  we  may  be  living  in  an  atmosphere  fouled 
with  the  vilest  gases  and  other  poisonous  germs.  Sanitary  pro- 
tection associations  have  been  established  all  over  the  country. 
Their  reports,  which  I  have  been  enabled  to  read,  make  the 
startling  announcement  that  80  per  cent,  of  our  houses  are  in 
•an  insanitary  condition.  It  is  only  when  typhoid  has  appeared 
and  done  its  deadly  work  that  the  defects  are  ascertained  and 
remedied.  You  are  familiar  with  these  reports.  They  carry  the 
same  sad  tale.  They  run  thus :  "  drains  with  insufficient  fall- 
joints  open — work  scamped — trapping  arrangements  defective — 
connection  established  between  water  and  soil-pipes — ^ventilator 
of  soil-pipes  appearing  near  bedroom  windows."  Such  a  condition 
of  things  is  not  confined  to  the  tenement,  but  may  be  seen  in  the 
palace.  Many  a  mansion-house,  beautiful  for  situation,  has  had 
to  be  gutted  to  discover  how  the  filth  germs  which  beget  typhoid 
reached  the  inmates.  The  primary  inspection  of  pipes,  joints, 
and  traps,  would  not  be  all.  There  must  be  periodical  examina- 
tions ;  and  to  carry  this  out  the  pipes,  &c.,  must  be  laid  in  such 
a  way  as  to  admit  of  easy  inspection. 
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The  number  of  rooms  in  a  house,  and  the  number  of  persons 
to  a  room  is  important.  One  who  has  traversed  the  recent 
census  statistics  tells  us  the  sad  story  that  more  than  40  per  cent, 
of  our  great  city  populations  live  in  one  room.  Surely  this  should 
not  be  in  a  country  with  an  Artisans  Dwellings  Act,  and  where 
the  Peabody bequest  has  demonstrated  that  comfortable  dwellings 
may  be  constructed  for  the  poorer  classes  who  suffer  from  the 
ravages  of  typhoid.  Not  that  I  believe  that  the  inmates  of 
one-roomed  houses  are  more  exposed  to  the  poison  germs  which 
produce  typhoid  than  others,  for  I  find  the  medical  officer  of 
this  city  has  shown  that  such  is  not  the  case.  In  one-roomed 
houses  w.c's  should  not  be  allowed  to  exist.  And  yet  there  are 
such  houses.  Building  societies  have  shown  that  suitable  and 
healthy  dwellings  may  oe  provided  for  the  poor  and  no  one  be 
a  loser. 

I  now  come  to  cubic  space.  It  has  an  important  bearing  on 
typhoid  It  is  a  matter  the  proprietory  interest  must  not  be 
allowed  to  settle  as  they  choose.  Tne  amount  at  present 
allowed  is  utterly  inadequate.  While  prison,  poorhouse,  and 
asylum  managers  have  been  constructing^  with  the  aid  of  the 
public  purse,  institutions  where  800  and  1,000  cubic  feet  are 
allowed  per  head,  yet  municipal  authorities  know  that  there  are 
hundreds  of  fever  dens  still  in  large  cities  where  there  is  not 
150  cubic  feet  per  head.  Redress  cannot  come  too  soon.  Public 
opinion  is  now  prepared  to  endorse  the  remedies  suggested  by 
experts,  no  matter  what  the  sacred  rights  of  property  may  be. 
But  in  the  light  of  present  knowledge  human  life  must  be  con- 
sidered far  and  above  these.  Never  was  a  clearer  connection 
between  cause  and  effect  made  out  than  that  the  thousands  who 
die,  or  are  ill  and  recover,  perish  or  are  ill  from  a  water  supply 
faecally  polluted  and  from  defective  sanitary  arrangements. 
At  present  we  have  to  wait  until  typhoid  or  diptheria  makes  its 
appearance  before  steps  are  taken  to  ascertain  the  cause.  Since 
it  has  been  shown  that  the  milk  supply  from  the  country  may 
be  the  bearer  of  disease  germs,  another  weak  point  has  been 
discovered  in  our  Public  Health  Acts.  These  weaknesses  demon- 
strate very  forcibly  the  necessity  for  one  code  of  sanitary  laws 
and  one  kind  of  authority  for  urban  and  rural  districts. 

The  last  matter  to  which  I  shall  refer  is  the  existence  of  a  hos- 
pital in  the  sanitarv  districts  to  be  created,  and  the  treatment 
there  of  all  cases  oi  the  disease  which  cannot  with  safety  to  the 

Eublic  health  be  treated  in  their  own  homes.  All  these  reforms 
riefly  alluded  to  will  have  to  be  carried  through  before  typhoid 
is  stamped  out.  You  have  seen  by  the  figures  I  have  brought 
under  your  notice  what  city  improvements,  a  good  water 
supply,   &c.,  have  brought  about      And  shall  we  cease  our 
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endeavour  to  obtain  sanitary  reform  until  typhoid  is  relegated 
to  the  place  which  its  supposed  predecessor-pest  occupies  t  a 
place  in  sanitary  history,  as  a  beacon  to  warn  this  and  future 
generations  that  such  infringements  of  the  laws  of  health  as 
take  place  before  this  fever  breaks  out,  is  mercilessly  punished 
with  disease  and  shortness  of  days. 

In  conclusion  let  me  say  that  if  my  beliefs  do  not  coincide 
with  the  ideas  and  doctrines  of  the  eminent  men  whom  I  have 
the  honour  to  address  respecting  the  origin  and  prevention  of 
typhoid  fever,  I  have  too  much  confidence  in  the  liberality  of 
your  opinions  not  to  submit  for  your  impartial  consideration  my 
doubts  and  reservations,  hopeful  that  whatever  your  verdict  may 
be,  it  will  conduce  to  the  public  weal. 


Dr.  Macgoww,  Millport,  said  that  his  idea  decidedly  was  that 
typhoid  fever  could  arise  de  novo.  If  there  was  a  well  with  con- 
tamination entering  it  long  enough  from  a  dimgstead  near  at  hand, 
there  would  soon  be  typhoid  fever  amongst  people  who  partook  of 
the  water  directly  or  indirectly.  Seven  years  ago  he  dealt  with  an 
epidemic  of  typhoid,  and  he  traced  it  to  an  impure  well.  Whenever 
that  source  was  cut  off  the  epidemic  stopped.  In  all  these  epidemics 
in  country  districts  it  was  found  that  the  disease  had  its  source  in  a 
well,  into  which  ran  the  liquid  from  an  adjacent  dungstead.  fre- 
quently the  water  found  its  way  into  the  milk,  which  in  its  turn 
reached  towns  or  villages,  and  the  result  was  typhoid  fever. 

Prof.  DB  Chaumont,  M.D.,  F.E.S.,  thought  it  was  an  accepted 
opinion  that  the  germs  get  into  the  water ;  referring  to  Dr.  Suther- 
land's observations  upon  the  prevalence  of  fever  in  the  army  as 
compared  with  that  disease  in  the  civilian  population,  said  that  in 
former  days  the  two  great  diseases  which  killed  our  soldiers  at  home 
were  consumption  and  typhoid  fever.  Now  he  was  happy  to  say 
that  both  diseases  had  been  so  far  coped  with  in  the  army  that  the 
rate  of  mortality  irom  consumption  was  below  the  average  rate 
amongst  the  civilian  popidation,  and  the  typhoid  fever  rate  in  the 
army  was  greatly  below  that  of  civilians  of  the  same  age. 

Dr.  SuTHBELAND,  in  reply,  regretted  that  the  point  in  his  paper 
had  not  been  'quite  apprehended.  He  did  not  say  he  was  a  supportet 
of  the  de  novo  theory.  He  thought  he  had  stated  clearly  enough  thar 
he  did  not  believe  in  the  spontaneous  generation  of  germs.  The  point 
of  his  paper  was  this,  that  collections  of  fsBcal  matter,  with  or  without 
typhoid  (hscharges,  held  germs  in  their  midst,  and  as  decomposition 
progressed  these  germs  altered  their  form  and  character,  and,  pro- 
vided at  a  certain  stage  of  change  they  by  the  usual  channels  reached 
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our  bodies,  where  thej  multiplied  rapidly,  typhoid  feyer  was  esta- 
blished. All  fiBcal  matter  contained  germs  dangerous  at  a  certain 
period  of  their  history.  Surely  no  one  present  was  sanguine  enough 
to  believe  that  the  Home  Secretary  would  allow  him  to  make  the 
necessary  experiments  upon  animals  to  verify  the  conclusion  arrived 
at  after  ah  investigation  into  outbreaks ;  but  when  the  false  senti- 
ments which  now  prevailed  had  passed  away,  he  hoped  to  be  able  to 
make  those  experiments. 


On   **  771^  Disabilities  of   Inspectors  of  Nuisances^   and  their 
Remedy,'' by  "Eu  0.  Robins,  F.S.A,,  F.R.LB.A. 

I  was  recently  desired  to  take  the  chair  at  the  establishment  of 
a  new  Society,  to  be  called  *'  The  Association  of  Public  Sanitary 
Inspectors,"  and  I  acceded  to  the  request  because  I  have  long 
felt  that  the  labours  of  that  very  useful  body  of  men — better 
known  as  ^'  Inspectors  of  Nuisances/'  are  too  often  handicapped 
by  conditions  very  unfavourable  to  the  satisfactory  discharge  of 
their  duties. 

And  it  has  occurred  to  me  that  it  might  not  be  otherwise 
than  useful  if  I  were  to  embrace  the  opportunity  which  the 
holding  of  this  year's  Congress  of  the  Sanitary  Institute  of 
Great  Britain,  at  so  important  a  centre  as  the  City  of  Glasgow^ 
provides  for  the  ventilation  of  the  subject. 

The  duties  which  devolve  on  these  public  officers  are  of  a 
nature  to  bring  them  not  only  into  contact,  but  also  into 
antagonism,  with  their  employers ;  and  influences  are  brought 
to  bear  upon  them  which  render  it  often  a  very  unpleasant  and 
angracious  duty  to  put  in  force  the  provisions  of  an  Act 
designed  for  the  public  benefit,  but  opposed  to  the  personal  and 
private  interests  of  parishioners,  many  of  whom  are  members  of 
the  Vestry,  Guardians  of  the  Poor,  or  sit  on  Local  Boards  of 
HeaUh  in  the  district. 

The  support  which  the  inspectors  have  a  right  to  expect  from 
their  superior  officers,  such  as  the  parish  surveyors  and  medical 
officers  of  health,  is  oftentimes  grudgingly  given,  or  absolutely 
withheld,  m  cases  where  influential  members  of'  the  local 
authority  are  concerned. 

Medical  officers  have  over  and  over  again  pleaded  their  in- 
ability to  carry  out  the  improvements  they  desire,  because  they 
are  not  made  sufficiently  independent  of  their  employers,  many 
of  whom  are  also  their  private  clients. 

Earnest  men^  anxious  to  do  good  work,  become  marked  men, 
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and  are  looked  upon  as  meddling  and  officious  persons,  so  that, 
unless  a  grievance  is  brought  to  the  notice  of  the  officer  in  the 
ordinary  form  of  a  complaint,  he  hesitates  to  report  the  exist- 
tence  of  nuisances  which  it  is  of  great  importance  to  the  public 
health  should  be  remedied  at  the  earliest  stage  of  their  conception. 

In  short,  the  preventive  measures  which  it  is  so  important 
to  institute  prior  to  the  breaking  out  of  a  disease,  are  postponed 
till  the  disease  itself  has  appeared,  and  thus  remedial  measures 
are  resorted  to  when  too  late  to  prevent  their  necessity. 

Periodical  house  to  house  inspections  are  essential  to  the  due 
performance  of  the  duties  of  an  officer  of  health,  or  inspector  of 
nuisances,  in  the  neglected  portions  of  his  charge. 

I  am  aware  that  the  extent  of  the  areas  under  the  supervision 
of  one  inspector  is  oftentimes  too  large  and  linmanageable  for 
him  to  do  more  than  attend  to  the  complaints  made,  and  little 
time  is  available  for  what  he  would  consider  supererogatory 
labours  ;  and  until  the  public  understand  the  impoi*tance  of  these 
labours,  they  will  not  aeem  it  desirable  to  augment  the  staff  of 
such  assistants. 

But  it  is  penny  wise  and  pound  foolish  to  act  with  parsimony 
in  the  matter  of  the  preservation  of  the  public  health,  the  loss 
of  which  entails  upon  the  parish  such  heavy  responsibility  and 
expense,  especially  in  times  of  epidemic  disease,  and  so  largely 
increases  the  pauperism  of  the  lowest  classes,  and  the  consequent 
burdens  of  the  ratepayers. 

The  preservation  of  the  purity  of  the  drinking  water ;  the 

f)rovision  of  a  sufficient  supply  for  cleansing  purposes ;  the  regu- 
ation  of  the  drainage,  ana  the  rapid  removal  of  excreta,  and 
proper  ventilation  of  the  system  adopted ;  the  removal  of  refuse 
and  accumulated  vegetable  and  other  matters  in  private  houses, 
manufacturies,  slaughter-houses  and  dairies ;  the  prevention  of 
over-crowding  and  use  of  insanitary  dwellings  and  marshy  sur- 
roundings; the  obstruction  to  the  sale  of  unsound  meat  and 
other  food,  &c.,  &c.,  are  all  matters  of  vital  interest  to  every 
member  of  the  communitv.     For,  as  a  late  divine  observed  : — 

"  Everything  that  tenas  to  promote  the  welfare  of  the  poorer 
classes,  tends  to  the  stability  of  the  noble  institutions  of  this 
country.  He  that  connives  at,  and  disregards  the  suffering, 
misery,  and  degradation  of  his  neighbours,  will  not  escape  witn 
impunity,  for  what  he  leaves  to  breed  pestilence  in  the  dark 
alley  will  arise  and  reach  him  in  the  grand  square,  and  show  the 
rich  that  they  are  never  safe  as  long  as  they  neglect  their  duties 
to  the  poor. 

"  The  sanitary  question  was  second  only  to  the  educational ; 
air,  water,  and  cleanliness  have  much  to  do  with  the  moral  con-> 
dition  of  our  country." 
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The  vested  interests  of  owners  of  inferior  house  property 
oftentimes  stand  in  the  waj  of  public  improvements  of  a  sani- 
tary character,  because  such  owners  have  not  yet  learnt  the 
increment  of  value  which  appertains  to  sanitary  dwellings. 

And  vestnrmen,  as  a  rule,  own  a  considerable  part  of  such 
property,  and  therefore  think  themselves  aggrieved  if  the  parish 
officers  exercise  too  indescriminate  and  impartial  a  supervision 
of  it,  and  consequent  readiness  to  report  unfavourably  upon  it. 

How  is  this  to  be  met  f  By  the  bringing  to  bear  thereon  the 
force  of  public  opinion. 

But  how  is  this  to  be  donet  I  will  give  you  an  instance  of 
how  it  was  done  in  the  year  1853,  by  a  private  society  of  which  I 
took  the  management,  and  published  the  result  of  our  labours 
in  1854,  in  the  form  of  a  pamphlet  entitled,  ^^  A  Practical  View 
of  the  Sanitary  Question. 

This  Society  was  established  by  the  Incumbent  of  a  church 
in  the  metropolis,  who  associated  the  leading  men  in  his  congre- 
gation to  form  a  Local  Board  of  observation,  by  whom  a  house- 
to-house  visitation  was  instituted.  The  paid  inspector  reported 
to  me,  as  Hon.  Architect,  the  state  of  every  house  in  the  dis- 
trict, and  I  served  notices  in  the  following  form : — 

"  I  herewith  give  you  notice  of  a  nuisance  existing  on  your 
premises,  viz.,  (description  of  the  nuisance.)  And  I  hereby 
require  you  to  remove  the  same  in  accordance  with  the  provisions 
of  the  Nuisances  Removal  and  Diseases  Prevention  Act." 

In  short,  though  possessed  of  no  positive  legal  authority,  our 
moral  force  was  lound  to  be  sufficient.  We  made  it  our  business 
to  require  what  the  spirit  of  the  law  required,  and  in  the  event 
of  opposition  we  had  only  to  point  to  the  Sanitary  Acts  of 
Parliament  and  threaten  to  place  the  case  into  the  hands  of  the 
legally  constituted  parish  authorities,  requiring  them  to  put  in 
force  the  powers  with  which  they  are  entrusted  for  the  protec- 
tion of  the  public  health. 

Our  experience  proved  that  the  majority  of  householders 
were.moreViIlingto^a.cede  to  the  mild' re/esentatioa  of  the 
requirements  of  the  law  made  by  the  Board,  than  to  brave  the 
interference  of  the  strong  arm  of  the  law  itself,  which  consti- 
tuted the  reserve  artillery,  which  the  Board  did  not  find  neces- 
sary to  bring  into  action  in  so  many  as  half  a  dozen  cases  out 
of  93  landlords  with  whom  the  Board  had  occasion  to  deal. 

Mr.  Tom  Taylor,  Secretary  to  the  General  Board  of  Health, 
writing  to  me  on  the  12th  of  June,  1854,  says : — 

*^  If  the  constituted  local  authorities,  whether  in  the  Metro- 
polis, or  in  other  cities  and  towns  throughout  the  country,  were 
generally  actuated  by  the  same  zeal,  and  guided  by  the  same 
intelligence  in  the  exercise  of  the  powers  for  sanitary  improve- 
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ment  which  the  law  has  vested  in  thera,  as  have  inspired  and 
regulated  the  purely  voluntary  and  unofficial  efforts  of  the  Local 
Board  of  Health  for  the  Regent  Square  District,  I  am  to  ex- 
press the  belief  of  this  Board  that  it  would  be  seen  that,  how- 
ever defective  may  be  the  laws  for  the  protection  of  the  public 
health,  it  is  the  will  and  knowledge  to  put  those  laws  in  force 
that  are  most  needed  to  effect  the  removal  from  amongst  the 
dwellers  in  our  towns,  of  the  principal  sources  of  premature 
death  and  preventible  mortality." 

As  a  matter  of  fact,  the  result  of  a  single  year's  unofficial 
work  in  one  small  comer  of  the  immense  Parish  of  St.  Pancras 
was  that  "1017  separate  sources  of  infection  were  abolished, 
4,000  cubic  feet  of  fsecal  matter  were  removed,  and  6,180 
lineal  feet  of  foul  house  drains  were  cleansed  or  renewed.'* 

I  have  not  learnt  what  was  done  by  the  parish  inspectors  of 
nuisances  during  that  year,  but  since  our  district  was  but  the 
280th  part  of  the  Metropolis,  if  similar  philanthropic  boards  of 
health  had  been  establisned  throughout  London,  no  less  than 
284,760  separate  sources  of  infection  would  have  been  abolished, 
1,000,000  cubic  feet  of  faecal  matter  removed  and  328  miles  of 
foul  house  drains  renewed  or  cleansed. 

The  following  is  an  extract  from  the  Report  of  Dr.  Sutherland 
on  Epidemic  Cholera  in  the  Metropolis,  1854,  as  published  in 
the  Blue  Books,  and  is  therefore  an  official  approval  or  endorse- 
ment of  the  plan  of  operations  adopted  by  us : — 

"  It  was  not  consiaered  necessary  at  that  time  (September, 
1854,)  to  institute  any  inquirv  by  inspection  within  the  City  of 
London,  or  in  the  large  Parishes  of  St.  Pancras  or  Marylebone, 
because  the  epidemic  nad  visited  them  with  comparative  light- 
ness ;  and,  moreover,  the  President  had  reason  to  be  satisfied 
with  the  activity  of  the  Local  Authorities,  and  with  the  pro- 
ceedings taken  by  the  Local  Sanitary  Committees. 

'*  The  voluntary  exertions  of  the  Local  Board  of  Health  of 
Regent  Square  Church  district  St.  Pancras,  headed  by  the  in- 
cumbent, are  worthy  of  the  highest  commendation,  as  affording 
an  example  of  how  much  good  may  be  accomplished,  even  in 
the  present  defective  state  of  the  law,  by  vigilance  and  well- 
directed  effort." 

The  *'  Practical  View  "  also  contained  a  plan  of  the  district, 
and  a  list  of  the  owners  of  the  property  incriminated,  and  the 
works  required  in  each  case  to  be  done,  which  extended  to  211 
separate  houses,  but  no  less  than  2,491  primary  and  supple- 
mentary inspections  were  made,  and  172  notices  served  on  93 
different  landlords,  many  of  whom  were  vestrymen. 

And  now  what  is  my  moral  f  What  is  my  remedy  for  the 
apathy  of  the  public?     My  specific  for  quickening  the  con- 


•       B.   C.   BOBINS.  125 

sciences  of  owners  ?  My  suggestion  for  the  support  of  these 
public  officers  to  whose  disabilities  I  have  referred  f 

Why,  simply  this.  Let  the  energetic  few  in  every  district, 
in  every  parish,  take  the  matter  to  neart,  and  forthwith  estab- 
lish a  private  society  such  as  that  the  success  of  which  I  have 
described.  Let  their  honorary,  self-sacrificing  labours  for  the 
benefit  of  all  exercise  its  moral  influence  on  the  rest,  and  let 
their  house  to  house  inspection  result  in  drawing  the  attention 
of  owners  to  the  insanitary  state  of  their  premises,  and  they  will 
achieve  a  greater  saving  of  life  than  will  ever  take  place  by  the 
action  of  the  auxiliary  forces,  the  so-called  volunteers. 

Let  us  establish  a  sanitary,  life  saving,  health  giving  volun- 
teer movement^  and  let  the  officers  of  the  parish  authorities  feel 
that  they  are  supported  in  their  arduous  and  unthankful  labours 
by  the  public  sympathy  which  such  institutions  will  prove,  and 
we  shall  hear  no  more  of  the  unrighteous  use,  made  by  the 
powers  that  be,  of  the  influence  they  possess  to  the  discourage- 
ment of  honest,  earnest,  and  capable  public  sanitary  inspectors. 

Since  writing  the  above  my  attention  has  been  called  to  a 
letter  on  behalf  of  working  men  addressed  to  the  papers  by  Miss 
Toynbee  (daughter  of  the  late  celebrated  and  self-sacrificing 
aurist)  who  is  the  hon.  secretary  of  a  society  just  established, 
entitled  the  **  West  Marylebone  Sanitary  Aid  Committee,**  In 
this  letter  the  urgent  need  of  applying  sanitaiy  principles  to 
the  homes  of  the  poor,  is  very  ably  enforced,  together  with  the 
fact  that  the  agencies  at  present  existing  do  not  achieve  the 
desired  result. 

Neither  the *^ Sanitary  Protection  Association"  nor  the 
^  Sanitary  Assurance  Association"  has  succeeded  in  reaching  the 
homes  of  the  working  classes.  The  co-operative  principle  upon 
which  these  philanthropic  societies  are  based,  has  reduced  pro- 
fessional fees  to  a  minimum^  without  inducing  owners  of  small 
properties  to  become  members.  The  parish  authorities  only 
attend  to  cases  brought  before  them,  and  the  poor,  not  being 
owners  of  the  property  they  occupy,  find  difficulty  in  getting 
their  homes  made  healthy,  but  the  '* Sanitary  Aid  Committee"  re- 
ferred to,  have  pledged  themselves  to  undertake  the  investigation 
of  complaints  made  to  it  by  district  visitors,  clergymen,  or 
the  tenents  themselves,  and  to  report  them  to  the  parish  au- 
thorities. It  has  not  yet  ventured  upon  a  house  to  house  visita- 
tion, but  doubtless  this  will  follow,  the  St.  Pancras  example, 
before  described,  having  proved  that  one  system  is  not  more 
likely  to  give  offence  than  the  other. 

The  Marylebone  plan  has,  however,  the  advanti^e  of  lessening 
the  outgoing  expenses  of  the  committee,  the  parish  officers  alone 
being  employed^  instead  of  the  independent  and  specially  paid 
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inspector,  directed  by  an  achitect  or  surveyor,  who  might  not 
always  be  found  both  able  and  willing  to  act  in  an  honorary 
capacity,  consequently  I  deem  this  most  recent  local  eflfort  of 
sufficient  impoiiance  to  warrant  my  pressing  it  as  an  example 
upon  the  attention  of  the  philanthropic  public,  the  extreme 
simplicity  of  its  organization  being  its  best  recommendation. 

In  conclusion,  I  may  state  that  there  are  other  disabilities  of 
Inspectors  of  Nuisances,  some  of  which  have  been  summarized 
by  one  of  their  number  as  follows : — 

"  We  get  no  credit  for  work  well  done,  because — 

1st.     We  are  not  districted ; 
2nd.  We  never  make  direct  reports  to  the  Board ; 
3rd.   Our  names  are  never  mentioned  in  the  annual  re- 
ports of  the  Medical  Officers  of  Health.'* 

Doubtless  the  work  done  by  the  Inspectors  has  not  received 
much  direct  acknowledgment,  and  this  is  a  discouragement. 
But  in  connection  with  the  new  **  Association  of  Public  Sani- 
tary Inspectors,"  opportunities  will  occur  not  only  for  stating 
their  grievances,  but  of  popularizing  their  work. 

The  Sanitary  Institute  of  Great  Britain  has  established  an 
examination  for  testing  the  technical  qualifications  of  junior 
officials,  and  if  the  new  society  encourages  the  rising  candi- 
dates for  such  offices  to  obtain  this  certificate,  it  will  ao  much 
towards  establishing  a  more  liberal  recognition  of  their  merits 
in  these  days  of  competitive  examination  for  official  positions  of 
any  kind.  It  may  also  encourage  the  Sanitary  Institute  to 
admit  public  inspectors  of  many  years  standing  and  approved 
capacity  to  their  associate  class  of  members,  without  examination, 
being  full  members  of  the  Association  of  Public  Sanitary 
Inspectors.    The  objects  of  which  association  are  thus  defined : — 

'^  1st.  The  promotion  and  interchange  among  its  members 
of  fliat  species  of  knowledge  and  practice  which 
falls  within  the  department  of  an  inspector  en- 

faged  in  carrying  out  the  duties  imposed  upon 
im  by  the  P^ublic  Health,  Local  Government 
and  other  sanitary  Acts  of  Parliament. 
"  2nd.  The  general  promotion  of  the  objects  of  sanitary 
science  in  connection  therewith." 


Dr.  Naismith,  Ayr,  wished  to  say  a  few  words  on  the  condition  of 
sanitary  inspectors  in  the  smaller  provincial  towns  in  Scotland.  Un- 
doubtedly in  the  larger  cities — such-  as  Edinburgh  and  Glasgow — 
sanitary  inspection  was  satisfactory.  There  the  inspectors  were 
under  no  local  influence  to  speak  of — at  any  rate  of  a  personal  nature 
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— ^and  they  were  so  far  independent,  and  more  or  less  completelj 
under  the  control  of  the  mecUcal  officer.  It  was  otherwise  in  their 
smaller  towns — he  spoke  of  towns  with  a  population  numbering  from 
ten,  fifteen,  twenty,  or  even  thirty  thousand.  The  medical  officer  in 
such  places  was  undoubtedly  usually  a  good  man*  He  had  under  him 
perhaps,  two — sometimes  only  one — inspectors  of  nuisances.  These 
men  were  usually  natives  of  the  place,  and  although  they  might  be 
excellent  men  otherwise,  they  were  generally  only  half  trained  as 
sanitary  officers,  and  were  hardly  men  suited  for  towns  of  the  size  he 
spoke  of.  Again,  the  sanitary  inspector  was  very  often  allowed  to 
engage  in  some  other  occupation.  He  might  be  allowed  to  collect  gas 
rente  and  act  as  School  Board  officer  as  well,  in  which  case  he  would 
be  opening  the  doors  of  refractory  parents  and  children  with  one  hand 
and  opening  the  door  of  an  inf ectea  dwelling  Mrith  the  other.  He  was 
also  undoubtedly  very  much  under  local  influence,  and  he  was  too 
much  under  the  authority  of  the  Sanitary  Committee  of  the  town. 
The  inspector  was  not,  he  took  it,  sufficiently  under  the  control 
of  the  parochial  medical  officer,  under  whose  eyes  he  was  directly 
employed,  and  whose  instructions  it  wap  his  duty  to  follow.  The 
speaker  thought  they  should  have  inspectors  specially  trained,  who 
would  be  procurable  from  the  staffs  taught  in  our  large  cities,  and 
who  should  certainly  not  be  allowed  to  engage  in  any  other  occupa- 
tion. The  inspector  should  also  be  removed  from  all  other  direct  au- 
thority except  that  of  the  parochial  medical  officer,  who  was  his  chief. 
If  these  things  were  not  done  he  thought  that  tovms  of  the  size  he 
had  referred  to  would  be  heavily  handicapped,  and  not  only  so,  but 
the  men  employed  in  sanitary  inspection  would  be  handicapped  also. 

Db.  Simpsok,  Aberdeen,  endorsed  the  views  put  before  the  meeting 
by  Mr.  Bobins.  The  grievance,  he  said,  might  be  worse  in  the  smaller 
burghs,  but  he  believed  it  also  applied  to  the  larger  towns.  He  con- 
sidered that  sanitary  inspectors  should  be  under  the  Board  of  Super- 
vision, and  be  responsible  only  to  that  body.  Medical -officers  of 
health,  he  thought,  should  also  be  placed  in  the  same  position.  Those 
in  the  larger  towns  were,  no  doubt,  more  independent,  but  those  who 
were  in  private  practice  could  not  do  their  duty  while  there  were  large 
proprietors  probably  patients  of  theirs.  He  hoped  that  in  any  new 
biU  which  would  be  brought  in  for  the  amendment  of  the  Public 
Health  (Scotland)  Act  medical  officers  of  health  and  sanitary  in- 
spectors would  be  placed  under  the  control  of  the  Board  of  Supervision, 
and  not  be  removable  without  their  sanction. 

Mr.  T.  Hasnett  Habbissok,  Liverpool,  said  that  in  one  borough 
he  knew  of,  jobbery  was  the  great  paralyser  of  the  Public  Health 
Act.  In  the  borough  he  had  in  his  mind  the  chairman  of  the  Board 
of  Health  was  the  largest  estate  agent  in  the  place,  and  the  vice- 
chairman  of  the  same  Board  was  the  second  largest  estate  agent,  so 
that  the  two  chief  masters  of  the  man  employed  to  carry  out  the  Public 
Health  Act  were  under  the  pressure  that  was  likely  to  be  exercised 
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Upon  them.  This  evil,  he  knew,  existed  \io  a  large  extent  in  manj 
other  boroughs.  On  the  other  hand,  he  was  sorry  to  say  that  he  had 
known  such  a  thing  as  the  Public  Health  Act  being  paralysed  by  the 
purchase  by  an  interested  person  of  the  sense  of  smell  of  the  inspector 
of  nuisances  for  half-a-guinea. 


On  '^  The  Sanitary  Condition  of  Glasgow^  and  the  means  of  Im- 
proving thai  ConditUm^^  by  G.  W.  MuiB. 

The  health  of  Glasgow  has  for  some  time  been  unsatisfactory, 
notwithstanding  the  great  expenditure  of  money  in  attempting 
to  improve  its  condition.    Glasgow  is  known  over  the  world  as  a 

Sreat  centre  of  industry  and  trade.  Were  it  to  be  made  more 
ealthy  it  probably  would  become  as  well  known  as  an  agreeable 
place  of  residence,  for  it  is  well  built,  well  situated,  and  pos- 
sesses great  educational  facilities,  a  matter  of  some  importance 
to  parents  having  sons  to  educate  and  place  out  in  the  world. 
It  must  be  distressing  to  the  authorities  to  find  that  the  city 
under  their  charge  compares  unfavourably,  in  point  of  health, 
with  other  centres  of  population,  and  with  other  places  in  the 
immediate  neighbourhood.  At  the  time  the  deaths  in  Glasgow 
were  at  the  rate  of  25  per  1000  per  annum,  the  rate  in  Edin- 
burgh and  in  the  suburban  burghs  to  the  west  and  south  of 
Glasgow,  did  not  exceed  two-thirds  of  the  rate  in  Glasgow.  It 
is  not  easy  for  an  outsider  who  has  not  access  to  the  register, 
to  account  for  this  state  of  matters.  The  death-rate  is  stated 
for  the  wtole  city,  and  while  the  numbers  at  different  ages  are 
given,  the  airy  west  and  the  smoky  east  are  slumped  together. 

Some  part  of  the  unusual  mortality,  it  was  said,  might  be 
ascribed  to  the  east  wind,  but  this,  it  was  found,  could  not  be 
the  case,  seeing  that  the  rate  in  the  neighbourhoods  eoually 
exposed  to  the  east  wind,  and  in  Edinburgh,  where  that  wind  is 
notorious  for  its  severity,  the  mortality  was  so  greatly  less  than 
in  this  city.  The  Venerable  Sir  James  Watson — at  one  time 
Lord  Provost — did  much  to  make  it  believed  that  the  great 
Improvement  scheme  had  been  successful,  both  financially  and 
sanitarily.  Time  has  shown  that,  in  both  respects,  it  has 
been  a  failure.  The  cost  to  the  ratepayers  is  many  thousand 
— probably  half  a  million — ^pounds.  The  only  persons  who 
benefitted  financially  were  the  owners  of  the  old  property  pur- 
chased, the  buyers  of  sites  from  the  Commissioners  have,  most 
in  nearly  all  cases,  lost  heavily  by  the  investment.     In  many 
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cases,  the  rents  drawn  from  the  new  tenements  are  not 
sufficient  to  pay  the  gronnd  rent.  I  have  no  hesitation  whatever 
in  saying  that,  so  far  as  health  is  concerned,  a  better  result 
wonld  have  been  attained  by  the  preservation  of  the  old 
buildings,  coupled  with  more  attention  to  cleanliness. 

Although  the  sanitary  condition  of  towns  is  dependent 
greatly  on  other  causes  than  draining  and  cleansing,  yet  I 
understand  that  a  sanitary  institute  does  not  entertain  the  con- 
sideration of  any  other  causes.  I  will,  therefore,  confine  my 
further  observations  to  draining  and  cleansing,  and  the  means 
by  which  those  may  be  secured  in  greater  perfection  than  they 
hitherto  have  been.  I  may,  however, — ^in  fact,  I  must,  other- 
wise the  consideration  of  the  subject  would  be  incomplete, — 
notice  the  state  of  the  Statute  Law,  and  the  amendments 
required  to  secure  greater  eflSciency. 

As  regards  house-drains,  recent  inspection  has  shown  that 
the  houses  in  some  of  the  best  parts  of  the  city  are  in  the  worst 
state.  The  application  of  the  smoke  or  smell  tests  \ias  sur- 
prised not  a  few  proprietors  and  tenants,  when  they  by  these 
tests  discovered  the  condition  of  the  drains  passing  under  the 
houses  from  the  conveniences  at  the  back  to  tne  street  sewer  at 
the  front.  This  state  is  not  surprising  to  any  one  who  knows 
the  status  of  intelligence  possessed  by  the  men  generally  em- 
ployed in  laying  house  di^ins.  As  regards  sewers,  Glasgow 
may  be  considered  well  off,  although  the  central  and  western 
districts  are  frequently  subject  to  very  offensive  smells.  These 
smells  prevail  chiefly  over  the  area  on  the  north  bank  of  the 
Clyde,  bounded  by  the  river  on  the  south,  High  Street  on  the 
East,  the  Kelvin  on  the  west,  and  George  Street  on  the  north. 
The  district  which  may  be  called  the  nortn-west,  laying  between 
Saint  Rollox  on  the  east  and  the  Kelvin  on  the  west,  is  pecu- 
liarly exposed  to  these  bad  smells.  They  are  caused  by  the 
combination  of  refuse  from  manufactories  of  almost  every  des- 
cription combining  with  the  domestic  refuse  of  a  population 
numbering  over  100,000.  As  all  the  sewers  fall  into  the  Clyde 
within  the  limits  of  the  city,  and  as  in  every  case  (I  believe)  the 
mouths  are  closed  by  the  tide  for  some  time  beiore  and  after 
high  water,  it  of  course  follows  that  the  contents  of  the  sewers 
are  dammed  back  for  some  hours  daily,  thereby  causing  the  foul 
gasses  to  be  driven  back  to  the  houses  on  the  bighground,  so  far 
as  they  do  not  escape  through  the  street  gratings,  or  into  the 
town  houses  by  the  bad  drains. 

On  the  matter  of  cleansing  or  scavenging  Glasgow  cannot 
justly  boast.  The  most  public  streets  are  tolerably  well  attended 
to,  but  the  less  public  and  the  lanes  that  run  between  them  are 
many  of  them  in  a  very  dirty  condition,  offensive  to  both  eyes 
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and  nose.  The  authorities  have  for  many  years  maintained  vast 
collections  of  manure  within  the  limits  of  the  city,  and  they  have 
for  some  time  been  busy  establishing  what  they  are  pleased  to 
call  manure  dispatch  works,  in  spite  of  remonstrances  from  the 
inhabitants  who  suffer  from  them.  These  so-called  dispatch 
works  are,  in  truth,  manure  factories,  and  are  defended  on  the 
sole  ground  that  the  quantity  of  refuse  in  Glasgow  is  so  great 
that  every  effort  must  be  made  to  manufacture  an  article  worth 
the  notice  of  the  farmer.  A  very  proper  object  in  itself,  but  it 
should  be  attended  to  at  a  greater  distance  from  inhabited  houses 
than  these  dispatch  works  nave  been  located.  The  provisions  of 
the  Public  Health  Act,  1867,  are  violated  daily  and  hourly  by 
the  sanitary  authorities  of  Glasgow.  It  is  true  that  an  exception 
in  the  Act  is  plied  as  justifying  the  situation  within  the  city  of 
great  heaps  of  most  offensive  refuse.  Why  such  an  exception 
should  be  considered  to  be  an  advantage  is  a  puzzle  to  me,  and  the 
fact  of  its  being  taken  advantage  of  furnishes  a  proof  of  the  low 
state  of  feeling  or  opinion  of  the  sanitary  officials  and  the  mem- 
bers of  the  local  autnority.  In  the  collection  of  the  most  offen- 
sive portion  of  refuse  (the  contents  of  the  latrines  in  factories) 
no  attempt  is  made  to  deodorise  before  conveyance  through  the 
streets  to  the  works ;  and  this  is  defended  on  the  ground  of 
economy.  It  would  have  been  well  for  the  city  had  this  same 
profound  desire  for  economy  been  followed  in  other  matters  of 
much  smaller  importance  tor  the  well-being  of  the  inhabi- 
tants. 

How,  then,  is  the  present  state  of  things  to  be  improved  ? 
House  drains  should  be  carefully  constructed  and  periodically 
inspected  ;  the  sewers  should  have  deodorants  poured  into  them 
from  their  beginning  to  their  termination ;  and  the  Public 
Health  Act  should  be  amended  by  empowering  the  imposition 
of  personal  penalties  on  officers  and  members  or  local  authorities 
who  neglect  their  duties.  Penalties  paid  out  of  the  rates  are 
not  felt  by  those  upon  whom  they  are  nominally  imposed.  The 
local  authorities  are  supposed  to  be  under  the  control  of  the 
Board  of  Supervision  in  Edinburgh.  Nothing  more  inefficient 
than  that  supposed  control  can  be  imagined.  The  local  autho- 
rities can  sue  private  individuals  for  penalties  if  the  Public 
Health  or  local  Police  Acts  be  infringed,  these  same  authorities 
being,  in  many  cases,  the  greatest  violators  of  the  provisions 
intended  to  protect  the  public  weal.  It  might  be  too  much  to 
say  that  the  high  death-rate  prevailing  in  Glasgow  is  to  be 
ascribed  to  the  action  or  inaction  of  the  local  authority ;  but 
it  cannot  be  denied  that,  if  great  collections  of  public  refuse 
near  to  dwelling-houses,  and  within  the  limits  of  the  city,  are 
nuisances  and  injurious  to  healthy  then  some  portion  of  the 
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death  rate  may  jastly  be  said  to  have  been  caused  by  the  def  aalt 
of  those  to  whose  care  the  public  health  has  been  entrusted. 


Dr.  A.  Cabpenteb  said  with  regard  to  the  paper  read  by  Mr.  Muir, 
he  was  sorry  at  certain  expressions  contained  in  it,  because  he  (Dr. 
Carpenter)  was  so  convinced  of  the  high  state  of  efficiency  that  existed 
amongst  the  officials  of  Glasgow,  and  of  their  desire  to  promote 
good  sanitary  work.  He  was  sorry  indeed  that  an  attack  had  been 
made  upon  them.  He  was  certain  that  the  officials  of  every  town 
represented  to  a  great  extent  the  intellect  of  that  town,  and  when 
an  attack  was  made  upon  officials  for  not  doing  something  which  the 
assailant  thought  they  ought  to  do,  it  really  meant  an  attack  upon 
the  representatives  who  had  appointed  these  officials,  and  from  the 
representatives  an  attack  upon  the  people.  He  was  quite  sure  that 
the  Institute  coming  to  Glasgow  had  no  anticipation  whatever  that 
any  kind  of  attack  would  be  made  upon  its  citizens,  or  upon  those 
whom  they  appointed  to  represent  them.  He  knew  from  his  own 
personal  knowledge  that  the  effect  of  the  sanitary  operations  of  Glas- 
gow had  produced  the  most  beneficial  results,  and  that,  with  these 
results,  however  great,  the  officials  themselves  were  not  satisfied,  but 
that  it  would  be  their  endeavour,  undoubtedly  supported  as  they 
would  be  by  the  people  of  Glasgow,  to  reduce  the  death-rate  from  25 
or  26  to  nearly  the  death-rate  which  it  ought  to  be,  of  perhaps  16  or 
17  per  1000. 

Mr.  G.  W.  Mina,  Glasgow,  in  replying  said,  with  reference 
to  Ihe  attack  on  the  authorities  and  officials  of  this  city,  he  had 
only  to  say  that  he  had  not  followed  the  example  of  the  gentle- 
man from  Southport,  who  had  come  there  to  read  a  paper  about 
Southport.  He  bad  made  the  attack  in  the  place  where  it  might  be 
answered.  He  was  not  afraid  of  the  statements  he  had  made.  He 
could  prove  them,  notwithstanding  the  laudatory  terms  in  which  Dr. 
Carpenter  had  spoken.  The  officials  of  Glasgow,  he  believed,  were 
about  as  good  as  any  other  officials — ^but  what  he  said  was  that  he 
hardly  knew  any  officials  who  did  their  duty.  They  would  have  an 
opportunity  of  judging.  It  had  been  intimated  to  them  that  they 
would  have  an  opportunity  of  seeing  old  Glasgow  in  photograph.  He 
was  very  sorry  that,  with  few  exceptions,  it  was  the  only  sight  they 
would  have  of  the  good  old  town.  But  he  could  also  give  them  direc- 
tions which  were  not  in  the  programme  of  interesting  places  that  they 
mi^t  visit  in  Glasgow.  They  might  go  to  the  enormous  dung  heap 
at  rollokshields,  alx)ut  two  acres  in  extent ;  they  might  go  to  the  one 
nearly  as  large  in  Baltic  Street,  Bridgeton,  and  there  they  would  see 
the  system  that  had  obtained  in  Glasgow  until  very  lately.  Then 
they  might  also  go  to  Charles  Street,  St.  Bollox,  and  they  would  see 
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one  of  the  dung  manufactories.  Now,  these  were  the  property  of  the 
Corporation,  and  they  were  in  direct  violation  of  the  terms  of  the 
Public  Health  Act  of  1864,  which  provided  that  no  such  things  as 
these  should  be  within  the  bounds  of  the  community,  or  anywhere 
within  fifty  yards  of  any  dwelling-house.  The  thing  was  intolerable 
to  him  to  hear  men  lauded  who  he  knew  had  systematically  broken 
the  law.  There  was  another  thing.  On  Saturday  afternoon  last 
he  spent  an  hour  or  two  in  walking  through  the  mews  lanes  in 
the  immediate  neighbourhood  of  where  they  were  met,  and  if  they 
wished  to  see  modem  Glasgow  in  its  reality,  and  not  in  photo- 
graph, they  should  take  a  walk  down  those  mews  lanes.  They  would 
find  that  at  every  house,  the  rents  of  which  would  be  from  £100  to 
X150,  there  was  a  great,  big,  deep  pit  in  the  rear,  where  stufE  was 
deposited  and  aUowed  to  fester  from  six  to  twelve  months.  The 
commonest  sense  would  show  that  that  system  should  be  immediately 
abolished.  He  should  have  liked  to  hear  Dr.  Carpenter  explain  how 
it  was  that  while  the  death-rate  in  Cathcart  parish,  two  miles  from 
where  they  were  met,  and  the  death-rate  in  the  burghs  of  Qt>vanhill 
and  Crossbill  was  16  and  15  per  thousand,  the  death-rate  in  the  city 
was  25  per  thousand.  That  would  have  been  something  like  answer- 
ing the  attack.  He  was  sorry  to  have  to  attack  the  officials  of  Glas- 
gow. He  knew  them  almost  all  personally,  and  he  should  like  very 
well  if  he  could  speak  &vourably  of  them.  Whenever  he  could,  he 
did  so. 


On  ^^  Notes  en   House  Sanitaticn  in  and  round  GlasgoWy^*  hy 

Gilbert  Thomson,  M.A.,  C.E. 

During  the  past  year  I  have  examined  on  behalf  of  the 
Glasgow  Sanitary  Protection  Association  close  on  three  hun- 
dred houses.  A  number  of  these  were  country  houses  of 
various  sizes,  but  the  majority  were  in  the  city  and  suburbs  of 
Glasgow,  and  varied  from  single  flats  to  some  of  the  largest 
and  most  expensively  fitted  houses  in  the  district.  As  a  rule, 
however,  they  were  of  the  better  class. 

In  the  course  of  these  examinations,  a  great  amount  of  both 

food  and  bad  work  was  seen,  and  the  following  notes  have 
een  selected  as  being  likely  to  be  of  general  interest.  A  first- 
class  house  in  Glasgow  contains  a  considerable  amount  of 
plumbers'  work,  and  from  what  I  have  heard  of  other  places, 
my  impression  is  that  the  quality  here  is   rather  above  the 
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averaga  The  laying,  and  more  especially  the  repairing  of  fire- 
clay drains,  is  to  a  considerable  extent  in  the  hands  of  the 
plumbers. 

In  considering  the  drainage  system  of  a  house,  everything 
outside  the  main-trap  or  traps  may,  as  a  rule,  be  disregarded 
There  are  many  instances,  however,  in  which  that  does  not  hold 
good,  and  where  the  state  of  the  sewer  outside  the  trap  may 
affect  the  house  almost  as  seriously  as  its  own  drain.  It  is  no 
uncommon  thing  to  find  a  terrace  in  which  the  common  sewer 
runs  under  the  front  or  back  areas  of  the  houses,  sometimes  so 
close  that  there  is  not  room  for  a  trap  between  the  house  wall 
and  the  sewer.  The  condition  of  the  sewer  is  often  very  doubt- 
ful, and  unfortunately,  except  by  actual  opening  up,  it  is  very 
difficult  to  discover  if  anything  is  wrong.  In  one  such  sewer, 
which  was  exposed  recently,  the  joints  of  the  pipe  were  per- 
fectly open,  and  on  three  or  four  lengths  of  pipe  there  was  a 
fall  the  wrong  way  of  three  or  four  inches*  Naturally  the 
foundations  of  the  house  were  far  from  dry. 

In  the  same  connection  may  be  mentioned  the  danger  which 
may  arise  from  the  bad  drainage  of  adjoining  houses.  The 
following  case  illustrates  that  very  strikingly: — An  outbreak  of 
diphtheria  took  place  in  one  of  a  row  of  self-contained  houses, 
and  the  proprietor,  suspecting  his  drains,  employed  a  plumber 
to  put  his  house  in  order.  The  drains  were  found  to  be  very 
bad,  but  were  thoroughly  overhauled.  Not  very  long  after 
there  was  another  outbreak,  and  our  association  was  applied  to. 
The  house  was  examined  and  found  to  be  very  satisfactory. 
Permission  was  then  obtained  to  test  the  two  adjoining  houses, 
and  a  quantity  of  paraffin  was  introduced  into  the  drains  of 
each.  In  a  few  minutes  the  smell  of  paraffin  found  its  way 
from  one  of  them  into  several  parts  of  the  house  first  testeo, 
causing  a  strong  suspicion  that  the  disease  germs  had  got  access 
in  the  same  way. 

Coming  to  the  house  system  itself,  the  main  trap  is  the  first 
thing  to  be  noticed.  The  form  most  com- 
monly met  with  is  what  is  known  as  a  com- 
mon lying  trap,  that  is,  a  syphon  bend  with  a 
centre  eye  for  cleaning.  There  are  also  a 
number  of  built  cesspools,  more  or  less  tight, 
but  both  of  these  are  gradually  being  super- 
seded by  ventilating  traps,  which  are  designed 
to  admit  fresh  air  into  the  drain.  Of  these 
Buchan's  trap  is  the  one  that  is  generally 
used.  The  change  is  doubtless  a  great  im- 
provement, but  it  does  not  do  to  entrust  the 
alteration  to  unskilled  hands^  for  some  men 
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have  evidently  no  idea  whatever  of  the  use  of  a  trap.  The 
following  case  came  to  light  recently : — 

A  proprietor  was  not  very  sure  about  his  drains,  but  in  order 
to  make  sure  that  no  gas  from  the  main  sewer  could  enter  the 
house,  he  had  a  Buchan's  trap  put  on  the  outlet.  Some  time 
after  a  house  two  or  three  doors  off  was  tested  with  paraffin,  and 
in  the  basement  of  this  carefully  guarded  house  the  smell  was 
noticed  very  distinctly.  An  examination  was  then  made  of  this 
house.  The  drain  was  found  to  be  in  bad  condition,  and  the 
trap  was  arranged  with  great  care,  so  as  to  be  absolutely  useless. 
It  nad  two  openings,  one  on  each  side  of  the  waterseal.  The 
one  on  the  sewer  side  should  have  been  plugged,  and  only  opened 
if  required  for  cleaning,  while  that  on  the  house  side  should  have 
had  a  grating  at  the  surface  for  ventilation.  In  this  case,  how- 
ever, both  were  left  open,  a  brick  box  was  built  round  all,  and  a 
close-fitting  flagstone  was  set  on  the  top.  The  passage  thus 
formed  over  the  trap  was  evidently  taken  advantage  of  both  by 
sewer  gas  and  by  rats.  In  another  house  a  Somerset  trap,  which 
is  somewhat  similar  in  construction,  was  set  in  a  style  not  much 
better. 

The  following  plan  was  still  more  efficacious  for  the  ad- 
mission of  sewer  gas.  An  old  house  had  a  built  drain  under 
it,  which  passed  to  the  sewer  through  a  built  cesspool,  trapped  by 
means  of  a  stone  tongue.  The  drain,  apparently,  had  not  been 
tight,  as  a  bad  smell  was  complained  of.  Thereupon,  men  were 
set  to  open  the  drain  and  to  lay  a  fireclay  pipe  through  the 
house.  This  they  did  by  taking  off  the  covers  of  the  drain,  lay- 
ing a  fireclay  pipe  in  the  bottom,  and  replacing  the  covers.  The 
end  of  the  pipe  merely  projected  into  the  cesspool.  This  arrange- 
ment, of  course,  left  free  connection  between  the  cesspool  and 
the  old  drain,  outside  the  new  pipe.  To  make  a  complete  job, 
the  tongue  of  the  cesspool  had  been  broken,  either  during  these 
repairs  or  previously;  and  its  trap  being  thus  destroyed,  the 
house  was  left  in  full  communication  with  the  sewer.  For- 
tunately the  atrocious  smell  led  to  an  investigation  before 
anything  worse  than  occasional  sickness  had  resulted. 

With  regard  to  the  house  drain,  it  would  seem  that  the 
average  Glasgow  house,  though  very  far  from  perfect,  is  con- 
siderably better  than  the  average  London  house.  The  drains 
are  often  found  to  be  leaky  and  dirty,  but  it  is  a  rare  thing  to 
find  a  house  in  which  the  bulk  of  the  sewage  at  least  is  not 
passing  away.  The  great  majority  of  the  drains  are  fire-clay 
pipes,  sometimes  cement  jointed,  sometimes  clay  jointed,  and 
sometimes  not  jointed  at  all.  A  large  number  of  them  are 
found  to  be  defective  when  tested  with  paraffin  or  smoke.  One 
case  was  very  instructive  as  showing  how  a  very  bad  state  of 
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the  drains  might  be  quite  unsuspected,  even  on  a  partial  ex- 
amination. The  house  was  a  comparatively  new  one,  perhaps 
three  or  four  years  old.  The  drain  was  readily  accessible  at  an 
open  trap  outside  the  house,  and  on  running  water  from  various 
baths  and  closets,  it  was  seen  that  the  water  came  freely  and 
clean  to  this  trap.  On  testing  the  drain  with  paraffin  how- 
ever, the  smell  appeared  immediately  throughout  the  basement, 
and  it  was  found  that  a  branch  of  the  drain  from  the  foot  of  a 
soil-pipe  was  for  a  length  of  six  or  eight  feet  smashed  to  pieces. 
This  soil-pipe  was  only  from  one  closet,  which  had  not  been 
tried  at  first,  but  it  was  sufficient  to  convert  a  space  of  several 
square  yards  into  a  dunghill.  Curiously  enough,  no  smell  had 
ever  been  noticed,  and  no  illness  had  ever  taken  place  in  the 
house.  A  common  mistake  here  is  the  excessive  size  of  the 
drain-pipes.  I  have  seen  a  12^  pipe  from  a  single  soil-pipe,  and 
y  pipes  are  very  frequent.  Cast-iron  pipes  are  beginning  to  be 
used  here  for  the  horizontal  drains,  but  as  yet  to  a  very  limited 
extent  They  are  generally  coated  with  Dr.  Smith's  compo- 
sition, and  jointed  with  lead.  The  usual  diameter  has  been 
six  inches.  Though  there  is  no  doubt  that  a  fire-clay  pipe 
may  be  made  tight^  there  is  I  think  as  little  that  the  iron  pipe 
is  superior. 

Lead  is  now  almost  discarded  here  as  a  material  for  soil-pipes, 
iron  having  taken  its  place.  The  joints  are  made  generally  of 
red  lead  and  hemp,  staved  into  the  faucet.  When  the  pipe  is 
heavy  enough  and  when  the  jointing  is  well  done,  the  job  is  a 
safer  one  than  a  lead  pipe  would  msuKe ;  but  there  is  the  danger 
that  light  pipes,  which  will  not  stand  proper  jointing,  may  be 
used.  On  the  whole,  however,  I  have  found  fewer  defects  in 
iron  pipes  than  in  even  comparatively  new  lead  ones. 

In  a  great  number  of  cases  the  same  pipe  does  duty  both  as  a 
soil-pipe  and  as  a  rain-pipe,  the  lower  part  being  4  or  4^  in. 
diameter,  and  the  upper  part  about  3  in.  I  have  frequently  found, 
in  testing,  that  a  smell  of  paraffin  which  was  noticed  in  the  house 
was  distinctly  traceable  to  the  top  of  a  rain-pipe,  from  which  it 
was  blowing  in  through  a  ventilator,  a  skylight  or  cupola,  or 
even  under  the  slates.  The  entrance  of  foul  air  in  this  way  is 
therefore  not  merely  a  theoretical  possibility,  as  it  is  often 
thought  to  be,  but  an  actual  fact.  Offices,  warehouses,  and  the 
like,  with  low-roofed  wells  surrounded  by  higher  buildings, 
frequently  receive  foul  air  from  the  short  rain-pipes. 

There  is  one  advantage,  however,  in  the  practice  of  using 
rain-pipes  for  soil-pipe  ventilators,  and  that  is  that  it  ensures 
some  sort  of  continuity  in  the  pipe,  and  that  it  will  end  outside : 
otherwise,  there  is  no  saying  where  the  air-pipe  may  go.  This 
of  course  refers  to  existing  houses  more  than  te  future  ones.     I 
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have  found  a  house  in  which  the  air-pipe  ended  in  the  attics,  and 
another  whe^^  a  pipe,  which  appeared  outside  the  roof  as  a 
proper  air-pipe,  had  a  want  of  continuity,  part  of  it  having 
slipped  down,  with  the  result  that  the  drainage  system  was 
largely  ventilated  into  the  nursei^.  Zinc  pipes,  more  or  less 
tight,  are  sometimes  seen.  On  the  other  hand  the  arrangement 
is,  in  many  cases,  found  to  be  very  good,  and  the  workmanship 
thorough,  for  a  large  number  of  plumbers  in  Glasgow  are  quite 
competent  both  to  design  and  execute  good  work. 

Tne  practice  of  putting  up  separate  pipes  for  closets,  and 
for  such  fittings  as  baths  and  basms  is  extending  greatly,  and 
besides  its  other  advantages,  has  the  important  one  that  the 
connection  of  the  closet  trap  into  the  soil  pipe  has  a  much  better 
chance  of  remaining  tight  when  no  hot  water  passes  through  it. 

Of  the  water-closets  in  use  here,  the  pan-closet  is  most  fre- 
quently met  with,  even  in  the  better  class  of  houses.  In  them, 
however,  it  is  steadily  being  displaced,  the  usual  substitute  being 
the  Bramah.  The  writings  of  sanitarians  have  been  effective  so 
far  that  a  considerable  section  of  the  public  is  quite  aware  that 
a  pan  closet  is  not  a  good  thing,  and  this  will,  no  doubt,  come  to 
be  more  and  more  considered  by  builders.  In  new  houses  pan 
closets  are  sometimes  put  in,  which  in  their  outside  appearance 
and  mountings  have,  when  boxed  in,  some  resemblance  to  Bramah 
closets.  Bramah  closets  are  largely  manufactured  in  Glasgow 
by  a  number  of  makers.  The  frame  and  trunk  are  generally  of 
iron,  and  the  valves  have  India-rubber  seats.  They  are  made 
at  prices  ranging  from  about  £2  10s.  Od.  to  about  £4  10s.  Od. 
Many  of  them  have  ingenious  lever  arrangements  to  give  a  short 
lift,  out  I  am  not  sure  that  the  advantage  is  worth  the  extra 
cost.  There  are  also  a  number  of  wash-out  and  hopper  closets 
used,  the  prices  of  some  of  the  latter  being  as  low  as  10s.  or 
12s. 

When  Bramah  closets  are  used,  syphonage  of  traps  is  a  very 
decided  danger.  It  is  seldom  safe  to  assume  that  any  such 
closet  is  certain  to  leave  both  its  own  trap  and  the  neighbouring 
traps  full  of  water,  and  the  test  which  1  generally  apply  is  to 
disconnect  the  water  supply,  fill  the  basin  up  to  the  overflow, 
and,  when  the  water  has  come  to  rest,  open  the  valve.  The 
seal  of  the  trap  is  then  measured,  and  compared  with  the 
measurement  after  running  water  slowly  in.  A  lookout  is  also 
kept  at  any  fittings  near  for  the  sound  of  air  gurgling  through 
their  traps.  On  referring  to  my  notes,  I  find  that  about  250 
Bramah  closets  have  been  thus  tested,  and  of  these  about  60 
affected  distinctly  either  their  own  or  neighbouring  traps.  The 
latter  case  is  the  most  serious,  because  usually  the  closet  trap 
in  actual  use  will  be  filled  again  at  once,  but  if  a  basin  or  bath 
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trap  is  syphoned  it  may  remain  empty  for  an  indefinite  time. 
One  such  case  was  a  basin  close  at  the  side  of  a  bed,  the  trap  of 
which  was  invariably  emptied  by  the  use  of  a  closet  off  the  stair- 
case. When  a  closet  with  what  seems  to  be  a  sufficient  air-pipe 
acts  in  this  way  it  generally  turns  out  that  the  air-pipe  is  choked 
or  obstructed,  as,  for  instsmce,  by  a  bird's  nest.     It  is  a  common 

Eractice  to  provide  ventilating  pipes  from  the  trunks  of  closets, 
oth  Bramahs  and  pans.  These  pipes,  in  a  number  of  instances, 
lead  to  a  serious  defect,  as  hy  them  the  trunk  of  the  closet  is 
sometimes  directlv  connected  with  the  soil-pipe,  the  assumption 
evidently  being  tnat  the  current  of  air  will  always  be  upward 
and  sufficent  to  prevent  any  back  draught.  This,  of  course,  is 
very  far  from  the  truth. 

Basins  and  baths  are  occasionally  found  to  syphon  their  own 
traps,  more  especially  when  the  outlet-valve  is  closed,  before  all 
the  water  has  passed  out.  The  most  common  case  is  when  a 
small  pipe  has  been  put  up  for  one  or  two  basins,  and  is  not 
ventilated  at  the  top.  In  one  such  case  a  ventilating  pipe  from 
the  top  of  the  trap  was  recommended.  Shortly  after  we  were 
informed  that  this  had  been  done,  but  that  the  gurgling  sound 
was  as  plain  as  ever.  An  examination  showed  that  the  venti- 
lating pipe  had  certainly  been  put  in,  but  that  it  was  connected 
to  the  wrong  side  of  the  trap. 

The  water  supply  in  Glasgow  involves  less  danger  than  it 
does  in  many  places,  as  the  greater  part  of  water  for  drinking 
and  cooking  is  now  drawn  direct  from  the  main.  In  most  cases 
the  scullery  and  pantry  sinks,  at  least,  are  supplied  in  this  way, 
and  the  general  rule  now  is,  that  all  baths,  basins  and  sinks  are 
supplied  direct  from  the  main.  In  addition  to  this,  it  is  com- 
pulsory that  in  all  new  work,  the  cistern  overflow  pipes  should 
end  openly,  and  this  removes  one  chance  of  pollution.  The  old 
place  for  the  overflow  pipes  was  into  the  bottom  of  the  closet 
trap,  and  much  more  rarely  they  are  found  to  be  run  direct 
into  the  soil-pipe,  and  in  these  cases  they  are  generally  trapped 
in  some  fashion.     These  traps  are  usually  dry. 

One  very  fruitful  cause  oi  danger  is  the  thoughtless  disuse  of 
various  fittings.  The  idea  is  very  prevalent  that  when  a  closet 
or  basin  is  little  used  the  danger  is  correspondingly  small,  and  I 
am  frequently  told  that  "  this  closet  is  hardly  ever  used  ;*'  the 
inference  often  being  that  it  is  hardly  worth  while  looking  at 
it.  The  very  reverse  is  of  course  the  case.  One  instance  of 
this  I  saw  lately.  A  large  house  had  a  closet  off  a  bed-room, 
but  it  was  thought  not  to  be  a  good  thing,  and  ordered  to  be 
taken  out.  The  closet  was  taken  out,  but  the  cistern  was 
allowed  to  remain.  The  overflow-pipe  of  the  cistern  went  direct 
to  the  soil-pipe,  and  had  a  bell-trap  on  the  top.     The  chances 
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were  against  this  bell-trap  being  effective  at  any  time,  but  the 
cutting  off  of  the  water  made  the  matter  quite  certain,  and  left 
a  good-sized  opening  for  foul  air  to  enter.  Another  house  had 
a  day  and  night  nursery,  each  provided  with  a  basin.  This  was 
thought  not  to  be  very  safe  in  the  night  nursery,  so  the  water 
supply  was  cut  off.  The  trap  before  long  was  quite  dry,  but, 
fortunately,  the  danger  was  discovered  soon  after.  Another 
instance  of  this  was  where  a  bed-room  had  been  converted  into 
a  conservatory,  and  the  basin  into  a  flower-stand. 

The  examples  I  have  given  have  all  been  found  in  and  round 
Glasgow,  except  that  the  numbers  of  Bramah  closets  tried  for 
syphonage  include  country  houses  as  well.  The  country  houses 
were,  as  a  rule,  less  varied  in  their  character,  that  is,  more  of 
them  were  either  veiy  good  or  very  bad.  The  probability  is 
that  unless  a  country  house  is  new,  or  has  been  recently  over- 
hauled, its  drainage  will  be  bad ;  and  even  if  the  work  is  recent 
it  may  not  be  above  suspicion.  In  the  older  houses  built  drains 
of  large  size,  and  cesspools  which  are  of  course  never  cleaned, 
lie  hidden  in  the  most  unlikely  places,  and  very  commonly  the 
air  from  them  can  enter  the  house  freely.  It  is,  however,  need- 
less to  generalise  on  such  subjects  with  a  view  to  showing  that 
danger  exists,  as  it  must  be  evident  now  to  everyone  that  bad 
drainage  is  extremely  common  and  very  dangerous. 


Fbofessob  Jamss  Thomson  said,  with  regard  to  Mr.  Gilbert 
Thomson's  paper,  he  very  much  approved  of  the  efforts  of  the  Q-lasgow 
Sanitary  Protection  Association  for  which  Mr.  Thomson  was  acting. 
He,  Professor  Thomson,  was  himself  a  member  of  that  Association, 
and  he  thought  it  would  do  a  great  deal  of  good,  He  wished  to  ask 
for  any  information  that  Mr.  Thomson  could  give  as  to  the  relative 
merits  of  the  smoke  test  and  the  paraffin  oil  test.  The  smoke  test, 
he  considered,  had  the  important  advantage  of  giving  very  strikingl;^ 
visible  indications  of  leakage,  and  of  helping,  often  very  effectively 
by  eyesight  to  the  detection  of  the  places  from  which  the  leakage  pro- 
ceeded. He  would  Hke  to  know  whether  the  percolation  of  the 
paraffin  oil  into  the  ground  under  dwelling  houses  in  case  of  the 
pipes  being  in  fault,  was  ever  found  to  produce  any  long  continuing 
nuisance  in  the  house  where  the  test  was  applied,  or  in  neighbouring 
houses.  Of  course  he  considered  the  smoke  test  was  a  little  more 
difficult  than  the  pouring  in  of  paraffin  oil. 

Mr.  E.  C.  BoBiNS,  London,  was  glad  to  hear  that  there  was  such  an 
association  carrying  on  operations  in  Glasgow.  He  was  vice-pre- 
sident of  a  similar  society  which  had  lately  been  founded  in  London, 
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and  it  had  wrought  very  successfuUj.  They  were  enabled  to  give 
much  assistance  to  householders  who  were  anxious  to  improve 
the  sanitary  condition  of  their  dwellings,  but  did  not  know  how  to  set 
about  it.  He  had  never  used  the  paraffin  test,  but  had  found  oil  of 
peppermint  mixed  with  hot  water  to  answer  very  well.  If  any- 
thing, the  smoke  test  had  the  advantage  over  others,  as  it  could  be 
both  seen  and  smelt. 

Dr.  A.  Cabpentes  said  they  should  be  careful  whilst  making  all 
these  arrangements  to  prevent  the  introduction  of  sewer  gas,  and 
also  careful  while  fortifying  the  fortress,  so  to  speak,  of  the  individual 
house  not  to  leave  the  drains  and  sewers  in  such  a  condition 
that  gas  might  be  generated  with  impunity.  Wherever  there 
was  a  development  of  that  kind  in  any  particular  sewer,  that 
sewer  was  defective,  and  it  was  to  that  defect  that  attention 
ought  to  be  specially  directed.  Everything  should  be  done  to 
prevent  the  development  of  that  which  was  certainly  not  a  necessity  of 
the  sewer  system.  Any  sewer  system  which  gave  out  gas  was  defective, 
and  on  no  condition  ought  to  be  allowed  in  connection  with  sanitary 
work  which  permitted  putrefaction  to  take  place  in  the  sewers. 
These  ought  to  be  as  clean  as  the  kitchen  sink  should  be  kept  by  the 
cook,  then  no  evils  would  arise  from  the  drains.  That  was  the 
great  principle  which  ought  to  be  at  the  bottom  of  all  sanitary  opera- 
tions. 

Mr.  H.  H.  CoLLnrs,  London,  said  he  could  not  help  recognising 
the  difficulty  of  getting  a  sewer  into  the  admirable  condition  which 
had  been  portrayed  by  Dr.  Girpenter.  To  obtain  a  gradient  to  make 
the  sewer  a  satisfactory  one  the  ratepayers  and  Local  Authorities 
would  have  to  be  app^ed  to.  It  would,  however,  be  difficult  to 
convince  the  ratepayers  that  it  was  necessary  or  desirable  to  spend 
money  for  such  a  purpose.  If  he  found  a  sewer  defective  he  would 
do  his  utmost  to  disconnect  the  house  from  it,  and  leave  it  to  the  Local 
Authorities  to  do  the  remainder.  A  large  amount  of  good  could  be 
efiected  by  flushing  the  drains  regularly.  Though  he  had  not  used 
paraffin  oil,  he  had  employed  peppermint  and  ether,  for  the  purpose 
of  tracing  the  escape  of  sewer  gas,  but  he  had  a  preference  for  ether. 
In  this  way  he  had  always  been  able  to  discover  any  escape  of  sewer 
air. 

Mr.  GrLBERT  Thomsoit,  in  reply  to  Professor  Thomson's  question, 
said  the  smoke  test  had  this  advantage  over  the  other,  that  it  was 
visible,  but  on  the  other  hand  the  paraffin  test  was  easily  and  rapidly 
applied.  He  had  experienced  very  little  difficulty  in  getting  at  the 
exact  spot  where  a  defect  existed  when  using  paraffin,  as  the  smell 
could  not  be  mistaken.  The  mode  of  applying  it  was  to  pour  it 
from  the  top  into  the  soil  pipe  or  conductor. 
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On  "  The  Case  of  SouthporL  An  Illustration  of  the  Danger 
which  Threatens  the  Existence  of  a  Health  Resort/*  by 
Stbethill  H.  Wright,  M.D. 

Mb.  President  and  Gentlemen, — ^I  have  been  led  to  be- 
lieve that  a  very  short  paper,  dealing  with  some  features  of  that 
product  of  the  conditions  of  modem  life — a.  health  resort — 
might  not  be  unwelcome  to  the  members  of  this  association ; 
and  that  some  of  the  dangers  which  are  very  apt  to  threaten 
the  well-being  of  a  growing  health  resort,  might  be  fitly  con- 
sidered on  this  occasion. 

A  health  resort  I  define  to  myself  as  a  place  possessed  of  such 
natural  hygienic  advantages,  that  the  workers  in  the  hives  of 
modern  inaustrial  life,  and  the  sick  and  the  invalid,  are  drawn 
to  it — the  first  to  secure  for  themselves  and  their  families 
healthy  homes  away  from  the  great  centres  of  industry ;  the 
others  bearing  the  burden  of  hereditary  disease,  or  overdone  in 
the  battle  of  life,  come  to  it,  to  recover  it  may  be  health  and 
vigour  amid  sanitary  conditions  best  fitted  to  promote  recovery 
from  temporary  illness,  or  to  render  life  more  endurable  in 
circumstances  of  chronic  ill-health.  So  thinking  I  am  justified 
in  advancing  the  proposition  that  any  sin  against  the  laws  of 
hygiene  in  a  healtn  resort  inflicts  injury,  not  only  on  its  inhabi- 
tants, but  also  injury,  it  may  be  deadly  injury,  on  the  numbers 
of  those  whose  welfare  depends  upon  the  preservation  for  them 
unimpaired  of  those  conditions  of  healthy  living,  which  have  in 
health  resorts  been  provided  for  their  use. 

I  think  it  is  not  a  bad  plan  in  considering  any  subject  to 
select  a  special  instance  illustrating  it,  and,  by  dealing  with 
the  special  instance,  establish  an  example  for  imitation  or 
avoidance. 

I  shall,  acting  on  this  belief,  take  the  town  of  Southport,  in 
Lancashire,  a  health  resort  which,  with  its  suburb  of  Birkdale, 
has,  during  the  last  fifty  years,  risen  from  a  fishing  village 

Elanted  in  the  midst  of  Sand  Dunes  to  a  town  of  43,700  in  • 
abitants.  Southport  and  Birkdale  are,  however,  two  distinct 
{ilaces  :  Southport  is  a  borough,  Birkdale  is  under  a  local  board, 
t  is  with  Southport  borough  we  have  to  do — a  borough,  I  be- 
lieve, with  the  high  rateable  value  of  £200,382,  on  the  census^ 
1881,  population  of  32,191  persons. 

I  shall,  in  the  following,  beg  very  shortly  to  describe  to  you 
the  position  which  Southport^  during  her  fifty  years  of  life,  has 
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attained  in  this  part  of  the  country  where  she  has  grown  ;  the 
reasons  which  have  qualified  her  for  taking  that  position  ;  and 
the  dangers  which  now  threaten  her  prolonged  prosperity.  And 
I  shall  ask  you  to  remember  that  what  I  describe  as  the  dangers 
which  threaten  Southport  are  also  dangers  which  threaten  all 
towns  of  like  pretension  and  like  circumstances.  Southport 
owes  her  rapid  growth  and  favour  with  which,  until  recently, 
she  has  been  regarded,  to  the  possession  of  great  natural  advan- 
tages. Men  of  business  from  Liverpool,  Manchester,  and  all 
surrounding  Lancashire  manufacturing  towns,  have,  when  their 
position  in  the  world  has  been  secured,  flocked  to  Southport,  that 
they  might  in  it  establish  homes  where  their  hours  of  leisure 
might  be  passed,  their  families  live,  and  their  children  be 
reared,  amid  the  conditions  necessary  to  a  healthy  life.  In- 
valids have  frequented  the  town  in  numbers  because  they  found 
its  remarkably  equable  and  dry  climate,  its  flat  surfaces,  and 
its  thorough  ventilation  by  south  and  west  winds,  were  favourable 
to  the  re-establishment  of  health. 

Southport  has  grown  as  the  home  of  well-to-do  people  and 
as  a  worthy  sanitorium  for  the  North  of  England.  I  believe 
that  very  fairly  have  many  of  the  indications  of  a  correct  sanita- 
tion been  carried  out ;  but  in  one  very  important  particular 
the  municipal  authority  of  the  town  has' failed ;  it  has  failed  to 
provide  the  town  with  a  satisfactory  system  of  drainage,  and,  I 
tear,  has  failed  to  appreciate  the  requirements  of  Southport  in 
this  important  particular. 

I  have  statea  that  Southport  possesses  great  natural  advan- 
tages ;  but  I  again  urge  the  expression  of  my  belief  that  these 
are  in  process  oi  being  altogether  nullified  by  an  unsatisfactory 
drainage.  Allow  me  to  adduce  facts  in  support  of  these  allega- 
tions. 

Southport  is  situated  on  the  Sand  Dunes,  nearly  midway 
between  the  estuaries  of  the  Mersey  and  the  Ribble,  on  the 
seaward  margin  of  an  immense  open  tract  of  flat  country.  A 
section  of  the  soil,  a  mile-and-a-half  inland  from  the  sea  beach, 
would  give  peat  superimposed  on  clay;  as  the  sea  is  approached 
gradually  the  peat  is  overlaid  with  a  layer  of  blown  sand  of 
thickness  varying  according  to  the  inequalities  of  the  sand-drift. 
By  degrees  the  peat  layer  thins  out,  and  under  the  greater  part 
of  the  town  borings  give  blown  sand  superimposed  on  clay  and 
marl. 

I  am  indebted  to  Mr.  Olaisher,  F.R.S.,  and  Mr.  Joseph 
Baxendell,  Meteorolgist  to  the  Town  Council  of  Southport,  tor 
the  following  meteorological  data.  The  observations  from 
which  these  conclusions  are  drawn  embrace  a  period  of  eight 
years. 
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The  mean  annual  temperature  for  that  term  of  all  the 
meteorological  stations  given  in  the  Registrar-Qenerars  returns 
equalled  48^-4.    For  lat.  53°  54°,  54°  55°,  it  equalled  47°-0. 

Southport  is  situated  in  lat.  53°  54° ;  its  mean  temperature 
equals  47°-2. 

The  mean  daily  range,  a  matter  of  extreme  importance  for 

I)ersons  in   delicate  health,  equalled  for  all  stations  14^*7  for 
at  53°  54°,  54°  55°,  the  range  was  13^-0. 

Southport  has  a  mean  daily  range  of  11°'5. 

The  annual  rainfall  of  all  stations  equalled  33*9  inches  on 
an  average.  The  annual  rainfall  of  stations  lat.  53°  54°,  54° 
55°  equalled  37*6  inches.  The  annual  rainfall  of  Southport 
equalled  37*7  inches. 

At  all  the  stations  the  wind  direction  was  as  follows  : — 

North  and  East  winds  blew  on  an 

average 147*9  days  per  annum. 

South  and  West  ditto 2101    „  „ 

At  Southport 

North  and  East  winds  blew  on  an 

average 120*1  days  per  annum. 

South  and  West  ditto 243*7    „  „ 

The  excess  of  south  and  west  winds  over  north  and  east  was 
62*2  days  for  all  stations. 

In  Southport  the  excess  of  south  and  west  winds  over  north 
and  east  was  127*7  days  per  annum. 

I  have,  from  data  afforded  me  by  one  of  the  leading  men  of 
business  in  Southport,  made  a  calculation  by  which  I  find  that 
the  density  of  the  population  in  Southport  is  barely  nine  persons 
to  an  acre.  The  density  in  22  large  towns  in  England  and  Wales 
in  the  Registrar-Genend's  Annual  Report  give  38  persons  to  an 
acre. 

The  rateable  value  of  Southport  makes  it  nearly  the  wealthiest 
town  for  its  size  in  England. 

The  experience  of  medical  men  and  that  of  many  sick 
persons  confirms  the  belief  that  the  climate  of  Southport 
exercises  a  very  favourable  influence  upon  bronchitis,  pul- 
monary phthisis  in  its  earlier  stages,  cardiac  disease,  and  some 
forms  of  renal  disease. 

The  significance  of  the  foregoing  facts  seems  to  me  to  be  as 
follows : — ^The  Southport  of  to-day  is  a  very  wealthy  town, 
especially  laid  out  as  a  health  resort,  possessed  of  ample  air 
spaces.  The  proportion  of  nine  persons  to  an  acre  is  out  of  all 
count  below  the  proportion  for  towns  of  like  size,  so  that  none 
of  the  ill  effects  of  over-crowding  can  possibly  be  operative  here. 
The  town  is  so  situated  that  her  wide  streets  are  constantly 
ventilated   by  south   and  west  winds.      The   climate   is  very 
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remarkable  for  its  equableness.  Although  the  rainfall  is  very 
slightly  in  excess  of  the  average,  the  porous  nature  of  her 
soil  makes  the  moisture  at  once  disappear,  leaving  the  sur- 
face dry.  These  conditions  veould,  a  priori,  render  it  likely 
that  Southport  would  be  a  favourable  place  for  the  treatment 
of  various  diseases,  while  the  experience  of  the  past  has  proved 
that  it  fias  been  so ;  and  that  it  should  be  a  healthy  residence. 
The  experience  of  Southport's  present  condition  does  not  bear 
out  this  reasonable  expectation.  Numerous  complaints  of  resi- 
dents, fortified  by  the  mortality  statistics  of  the  town,  prove 
that  th^  salubrity  of  the  climate  of  Southport  and  its  health 
standard  have  not,  for  years  past,  and  are  not  now,  what 
her  salubrity  and  health  standard  should  be.  I  would,  in 
the  remainder  of  this  paper,  demonstrate  the  causes  of  this 
evil  state  of  matters,  which  I  believe  to  be  entirely  remedi- 
able. 

A  new  drainage  scheme .  was  designed  for  Southport  bv  an 
eminent  and  well-known  engineer,  and  was  opened  in  1878. 
The  gradients  obtainable  in  Southport  vary  from  1 — 1,500  to 
1 — 5,000  and  the  outfall  is  4^  miles  from  the  town.  I  do  not 
wish  to  enter  into  a  detailed  account  of  this  system,  but  I  would 
remark  that  the  principal  feature  is  the  smallness  of  the  gradients 
and  consequent  slow  rate  of  the  sewage  stream.  The  whole 
system  is  tide-locked  twice  in  twenty-four  hours.  The  ventila- 
tion of  the  sewers  is  effected  by  grids  opening  at  short  intervals 
in  the  streets.  Through  these  grids  sewer  gas  passes  in  large 
quantities,  and  makes  its  presence  known  by  very  disagreeable 
smells  in  the  streets,  and  even  houses  of  the  town,  which  it 
enters  through  the  windows.  An  attempt  has  been  made  to 
increase  the  ventilating  surface  provided  for  this  drainage  sys- 
tem by  the  eraction  of  ventilating  pipes  at  the  sides  of  houses. 
This  is,  I  think,  a  method  of  very  questionable  advisability,  as 
cases  have  been  known  of  illness  caused  by  sewer-gas  sucked 
from  the  ventilators  down  the  chimneys  of  houses  to  which  they 
were  attached.  In  the  belief  of  the  inhabitants,  which  I  hold 
to  be  well  founded,  these  drainage  emanations  are  the  causes  of 
numerous  disorders  of  health,  ot  head-ache,  sickness,  depression, 
and  so  on.  The  universal  existence  of  these  smells  is  substan- 
tiated by  memorials,  numerously  signed  by  inhabitants,  from  all 
parts  of  the  town,  and  has  been  publicly  admitted  by  the  Corpo- 
ration of  the  town  and  by  Major  Tulloch,  R.E.,  Inspector  of  the 
Local  Government  Board,  who  at  a  recent  inquiry  at  Southport 
held  it  unnecessary  to  call  witnesses  to  prove  an  admitted  lact. 
Such  an  admission  carries  with  is  a  great  deal.  It  implies  not 
only  that  very  frequently,  and  more  especially  at  certain  states 
of  the  weather  ana  tide,  sewer-gas  passes  in  very  large  quantities 
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out  of  the  drain,  and  makes  its  presence  known  by  evil  smells ; 
but  that  at  all  times  the  atmosphere  of  the  town  is  tainted 
with  sewer  emanations.  Sewer-gas  may  be  present,  and  do 
harm  to  health,  though  its  quantity  is  inappreciable  to  the  sense 
of  smell,  and  because  certain  sewer-gases  are  inodorous.  The 
conditions  in  such  a  drainage  system  are  always  present  for  the 
formation  of  noxious  gases  and  their  discharge. 

The  reputation  of  Southport  has,  since  the  opening  of  the 
drainage  system,  widely  suffered  in  consequence  of  these  smells, 
and  certainly  the  value  of  house  property,  and  the  demand  for 
lodgings  has,  for  the  last  five  years,  been  lessened.  In  so  far 
it  has  oeen  established  that  Southport  is  not  what  it  ought 
to  be  as  a  health  resort,  because  the  inhabitants  and  visitors  are 
disgusted,  and  believe  they  are  made  ill  by  drainage  smells  in 
its  streets.  And  I  believe  medical  opinion  will  support  the 
belief,  that  not  only  do  sewer  gas  emanations  cause  attacks 
of  illness,  sometimes  of  the  worst  kind,  but  even  when 
not  acting  with  such  virulence  as  to  cause  distinct  illness,  a 
sewer-tainted  atmosphere  lowers  the  general  tone  of  vitality, 
and  tends  to  embarrass  recovery  from  all  forms  of  disease.  If 
this  statement  be  true,  certainly  the  admission  that  sewer  gas  is 
largely  present  in  the  air  of  a  health  resort  is  a  very  serious 
admission,  and  will  go  far  to  tend  to  destroy  its  reputation  as 
a  health  resort. 

For  some  years  past,  Southport  has  suffered  from  her  pros- 
perity ;  built  rapidly  on  a  site  which,  with  its  intrinsic  advan- 
tages also,  wa^  in  its  nature  subject  to  certain  dangers, 
adequate  provision  had  not  been  made  for  her  drainage  as  the 
number  of  her  houses  increased ;  and  when,  in  1877-78,  the 

E resent  system  of  drainage  was  devised,  the  great  flatness  of 
er  site  entailed  sewering  difficulties  which  I  think  I  am  justi- 
fied in  describing  as  insurmountable  in  the  then  state  of  sanitary 
engineering  science.  The  cost  of  overcoming  these  difficulties 
would  have  been  so  great  that  Mr.  Mansergh  himself  stated 
that  the  revenues  of  Lancashire  would  not  pay  for  those  pump- 
ing arrangements  which  alone  could  be  hoped  to  remedy  the 
difficulty.  I  have  spoken  of  the  town  before  the  inauguration  of 
the  new  drainage,  and  then  described  the  difficulties  attending 
it,  because  I  wish,  by  adducing  mortally  statistics  for  both 
terms,  to  shew  that  the  wide-spread  belief  that  the  sanitation 
of  Southport  has  not  been  improved  by  the  present  system  of 
drainage  is  well  founded.  I  shall  very  shortly  speak  of  the 
mortality  statistics  of  Southport  before  and  after  1878,  the 
year  of  the  inauguration  of  her  present  system  of  drainage. 

The  position  I  now  wish  to  establish  is,  that  the  mortality 
statistics  of  Southport  show  that  her  standard  of  health  has  not 
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been,  and  is  not  now,  v/hai  the  health  of  a  professed  health 
resort  should  be,  and  that  the  present  system  of  sewerage  in- 
augurated in  1878  has  not  materiallj  improved  that  standard. 

I  hold  the  health  of  Southport  has  not  been  in  the  past,  and 
is  not  now,  what  the  health  of  a  professed  health  resort  should 
be,  because  if  it  were,  her  death-rate  would  compare  favorably 
with  that  of  other  places  from  which  people  would  come  to  her 
in  search  of  more  favourable  health  conoitions.  It  does  not  so 
favourably  compare.  And  again,  if  the  health  of  Southport 
were  what  the  health  of  a  health  resort  should  be,  her  death- 
rates  would  range  on  a  level  with  those  of  other  health  resorts, 
which  they  do  not. 

There  is  in  the  Registrar  General's  reports  a  table  which 
gives  the  gross  death-rates  of  50  large  town  districts.  Now 
tiiese  large  town  districts  have  large  mixed  populations,  number- 
ing, on  an  average,  50,000  persons ;  and  these  towns  have  been 
bmlt  through  many  years  with  no  special  reference  to  sanitary 
requirements ;  and  they  have  no  pretensions  to  be  considered 
health  resorts.  They,  in  fact,  represent  the  kind  of  place  from 
which  people  in  feeble  health  come  in  search  of  the  more  perfect 
sanitation,  which  a  health  resort  should  afford.  On  comparing 
the  death-rates  of  these  places  with  the  rates  of  Southport  I 
find  that  for  the  term  1876-1878,  on  an  average,  every  year, 
ont  of  50,  35  such  places  had  an  average  death-rate  of  20' 1,  as 
compared  with  23*3  for  Southport,  and  their  average  population 
was  55,126,  as  compared  with  27,148  for  Southport.  For  the 
term  subsequent  to  the  new  drainage  1879  to  1882,  19*1  of  these 
towns  had  a  death-rate  of  17*6,  as  compared  with  a  death-rate  of 
19*4  at  Southport.  So  many  of  these  places  had  a  death-rate,  abso- 
lutely less  than  that  of  Southport,  but  besides  these,  many  had  a  ' 
death-rate  very  slightly  above  that  of  Southport  for  these  years. 

I  think,  taking  into  consideration  the  larger  population  of 
these  places,  and  the  conditions  of  life  in  them,  a  comparison 
of  their  death-rates  with  that  of  Southport  tells  strongly  in 
support  of  the  assertion  that  Southport  did  not  before  1878, 
and  does  not  at  present,  merit  the  reputation  of  a  health  resort 
in  relation  to  them. 

Nor  do  the  death-rates  of  Southport  range  for  the  terms 
1876-78,  1879-82  on  a  level  with  the  rates  of  other  health 
resorts.  Thus  I  some  time  ago  addressed  a  circular  to  the 
medical  o£5cers  of  all  watering-places  mentioned  in  the  Registrar- 
General's  second  quarterly  return  for  each  year.  I  received 
information  more  or  less  perfect  from  19  of  these.  On  com- 
paring the  average  of  these  death-rates  they  were  all  consider- 
ably less  than  the  corresponding  rates  for  Southport.  I  speci- 
ally quote  the  rates  for  the  second  term  1879-82  after  the 
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opening  of  the  new  drainage  :  Average  population  of  12 
watering-places  20,387,  average  death-rate  17'1 ;  average  popu- 
lation of  Southport  32,191,  average  death-;rate  19'4.  Lest  it 
be  said  that  the  smaller  populations  of  the  health  resorts 
accounted  for  their  smaller  death-rates,  I  quote  the  following : 
1879  to  1882,  Hastings  and  St.  Leonards,  population  42,256, 
death-rate  16*7;  Torquay,  population  24,7<*i5,  death-rate  15*8  ; 
Cheltenham,  population  46,844,  death-rate  17'5 ;  Scarborou^, 
population  30,484,  death-rate  18*7  ;  average* death-rate  of  these 
tour  watering-places,  17*1.  Since  these  statistics  were  calcu- 
lated by  me,  the  London  Medical  Record  of  July  15,  1883,  has 
published  statistics  which  enable  me  to  compare  the  gross  death- 
rates  of  12  more  watering-places  for  the  term  1879  and  1882. 
Their  average  gross  rate  equals  15*1,  as  against  Southport  19 '4. 
The  standard  of  health  of  Southport,  as  snown  by  these  death- 
rates,  was  considerably  below  the  average  standsjrd  of  £n£rlish 
health  resorts.  ^  ^  ^ 

I  think  that  I  have  proved  that  the  health  of  Southport  has 
not  been  in  the  past,  and  is  not  now,  what  the  health  of  a 
health-resort  should  be,  because  its  death-rates  compare  un- 
favourably with — first,  those  places  from  which  persons  in 
search  of  better  health  conditions  would  come  to  it,  and  because 
its  health  standard,  as  shown  by  its  death-rates,  compares  un- 
favourably with  the  health  standard  of  other  health-resorts. 

I  would  now  adduce  some  facts  to  show  that  the  new  system 
of  drainage  has  not  improved  the  health  of  Southport.  Had  it 
done  so,  we  might  have  expected  to  find  a  marked  fall  in  the 
death-rate  of  the  town  after  its  inauguration.  The  new  system 
came  into  full  operation  at  the  end  of  1878.  The  death-rates 
for  1877-1878  are  22*8,  22-8.  The  death-rates  for  1879-1880 
are  20*8,  22 '9.  The  average  of  two  years  after  the  drainage 
year  give  a  drop  of  I'O,  a  small  improvement  indeed,  and  even 
this  is  explained  on  the  plea  of  a  drop  in  the  general  death-rate 
of  the  country.  The  same  calculation  gives  a  drop  of  '8  in  the 
England  and  Wales  rates,  and  a  drop  of  "7  in  the  average 
death-rates  of  all  the  50  large  town  districts.  There  are  other 
points  I  should  like  to  enter  upon,  but  time  and,  I  fear,  your 
patience,  both  forbid  a  too  long  discussion.  I  should  only  like 
to  say  that,  though  in  1881-1882  the  death-rate  of  Soutnport 
dropped,  its  drop  took  plaee,  to  a  great  extent,  in  the  death-rate 
list  of  infants,  and  was  coincident  with  a  very  marked  drop  in 
the  birth-rates. 

I  now  enquire  what  light  a  consideration  of  the  death-rates 
of  the  drainage  diseases,  par  excellence,  typhoid  fever^  diphtheria^ 
scarlatina^  throws  upon  the  question  of  benefit  or  no  benefit  to 
Southport  since  the  new  drainage  system.     I  find  as  follows : — 
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Typhoid  fever  in  1879  a  drop  of  '43  indeed  occurred,  but  then 
I  also  find  that  in  1877  a  drop  of  *78  occurred,  which  could  not 
be  due  to  the  new  drainage,  which  was  not  then  laid.  I  do  not, 
therefore,  see  why  the  drop  in  1879  should  be  attributed  to  its 
good  effects,  and  not  to  the  unknown  influences  which  produced 
the  drop  in  1877.  And  although  the  death-rate  dropped  in  1879 
it  has  since  shown  a  distinct  tendency  to  rise,  as  the  new  drainage 
might  be  supposed  to  make  its  influence  felt  following  the  se- 
quence for  1880,  1881-82,  of  -22,  -31,  -17,  and  for  the  first  half 
of  1883  *28.  And  this  is  the  more  significant  because  the  cor- 
responding rates  for  England  and  Wales  have  been  '26,  '18,  '20, 
giving  an  average  for  the  term  of  *21  against  *23  of  Southport ; 
while  iFor  the  first  half  of  1883  England  and  Wales  gave  a  typhoid 
fever  rate  of  '19  as  against  '28  Southport. 

The  diphtheria  death-rate  gives  still  more  unfavourable  testi- 
mony as  to  the  effects  of  the  new  drainage.  For  the  years  1879, 
1880, 1881, 1882,  the  rates  are  -06,  "09,  -18,  -20  :  it  has  steadily 
risen.  And  though  it  dropped  in  1879,  still  that  cannot  be  attri- 
buted to  the  beneficent  influence  of  the  new  drainage  because  in 
1873,  1874-75,  1876,  the  sequence  was  -00,  -00,  -04,  and  -18,  be- 
fore the  drainage  was  laid.  And  also  the  average  death-rate  for 
England  and  Wales  for  the  term  of  1879^S2  equalled  -11,  South- 
port  '13.  The  scarlatina  death-rates  also  give  unfavourable 
testimony  as  to  the  effects  of  the  new  drainage.  Formerly  there 
was  little  or  no  scarlatina  in  Southport,  and  since  1877  it  has 
been  markedly  present  and  has  steadily  increased : — 
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•44 

In  1882  the  Southport  scarlatina  rate^  *44,  nearly  equalled  the 
England  and  Wales  rate,  '51. 

1  cannot  compare  the  fluctuations  of  these  death-rates  as  they 
occurred  for  the  above  term  in  large  town  districts.  I  cannot 
gain  the  data  as  far  as  my  search  has  gone.  I  content  myself 
with  giving  a  summarv  of  the  number  of  deaths  which  on  an 
average  occurred  in  the  health  resorts,  quoted  by  me  in  my 
pamphlet  on  the  sanitary  condition  of  Southport,  and  in  South- 
port  for  the  term  1879—1882  :— 

Health  resorts.  Southport 

Ayerage  totals.  Tottds. 

Typhoid  fever           14  25 

Diphtheria •••           3*2  18 

Scarlatina      12  35 

29-2  78 
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I  think  that,  as  far  as  the  death-rate  of  typhoid  fever,  diph- 
theria, and  scarlatina,  the  sewerage  diseases  par  excellence 
show,  certainly  the  new  drainage  system  of  Southport  cannot 
be  said  to  have  improved  its  standard  of  health,  and  its  estab- 
lishment certainly  has  not  been  followed  by  such  a  marked 
improvement  in  these  mortality  returns  as  to  place  Southport 
on  a  par  with  other  health  resorts,  or  to  justify  the  allegation 
.that  her  health  standard  is  what  the  health  standard  of  a  health 
resort  should  be. 

And  in  conclusion  I  would  submit  that  all  these  mortality 
statistics  I  have  given,  whether  they  represent  the  gross  death- 
rate  or  the  rate  of  special  diseases,  establish  my  allegation, 
*'.«.,  they  do  not  present  any  proof  that  the  new  drainage  sys- 
tem has  benefited  the  town,  but  they  indicate  a  contrary  con- 
clusion. 

There  is  another  danger  which  partly  threatens  the  sanitary 
condition  of  Southport  and  its  reputation  as  a  health  resort, 
that  is  the  high  level  and  impure  condition  of  its  subsoil 
water.  On  an  average  the  subsoil  water  is  at  a  level  in  South- 
port  3^  to  4  feet  below  the  surface,  and  to  my  own  knowledge 
at  certain  times  it  renders  quite  wet,  and  even  stands  on  the 
floors  of  the  cellars  of  houses  in  various  parts  of  the  town. 
Ten  specimens  from  various  parts  of  the  town,  and  from  the 
cellars  of  houses  have  been  analysed  by  Mr.  A.  Smetham,  F.C.S., 
and  on  a  consideration  of  the  total  results  obtained  he  pro- 
nounces the  subsoil  water  to  be  so  contaminated  with  sewage 
matter  as  to  be  dangerous  to  the  health  of  the  inhabitants ; 
certainly  a  complete  drainage  scheme  for  Southport  ought  to 
make  provision  for  lowering  the  level  of  its  subsoil  water. 

I  would  venture  to  submit  that  in  the  foregoing  remarks  I 
have  established  that  the  town  of  Southport  naturally  possesses 
sanitary  advantages,  which  would  entitle  her  to  take  place  as  the 
leading  sanitorium  of  the  North  of  England,  and  especially  of 
the  great  mercantile  and  manufacturing  towns  of  liancashire 
and  Yorkshire.  I  have  established  that  a  great  danger  threatens 
and  has  threatened  her  qualifications  as  a  health  resort  in  the 
difficulty  of  draining  her  site,  and  in  the  inadequate  system 
of  drainage  now  laid  down,  which  does  not  and  cannot  m  the 
nature  of  that  site,  quickly,  safely,  and  inodorously  convey  the 
sewage  away  from  tne  town,  and  does  not  deal  with  the  very 
important  matter  of  lowering  the  high  level  of  its  impure  sub- 
soil water.  That  I  may  clear  myself  from  the  imputation  of 
liaving  demonstrated  an  evil  for  which  I  can  propose  no  remedy, 
I  would  close  these  remarks  by  stating  my  oehef  that  Mr. 
Isaac  Shone's  system  of  pneumatic  dramage  would  solve  the 
drainage  difficulty  at  Southport,  and  places  labouring  under  the 
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like  disadvantages  of  flatness  of  site.  In  doing  so  it  would  relieve 
her  of  her  one  great  sanitary  disability,  and  would  set  her  free 
to  rise  to  her  natural  place  of  a  leading  sanitorium  of  the  Nortli 
of  ^England. 


Dr.  A.  Cabp£19teb  said  it  was  a  pity  Dr.  Wright's  paper  was  not  read 
at  Southport.  They  should  not  as  an  Institute  take  up  their  time  so 
much  with  detaUs  of  places  at  a  distance  as  with  principles. 

Professor  H.  Bobiksok,  M J.C.E.,  said  that  as  thej  had  not  the 
benefit  of  the  presence  of  the  engineer,  they  could  hardly  go 
into  the  matter  ot'  Southport.  The  gradient  of  the  sewer  was  very 
flat,  and  it  would  be  necessary  to  make  an  artificial  flush.  He 
would  like  to  know  what  had  been  done  with  regard  to  the  house 
connections.  Could  Dr.  Wright  tell  what  were  the  arrangements 
made  for  the  protection  of  the  inhabitants  from  the  entrance  of 
sewer  gas  from  the  main  sewers?  Some  of  the  most  perfect 
systems  of  sewers  were  liable  to  develope  sewer  gas,  but  the  mischief 
occurred  when  it  was  introduced  into  the  houses.  He  thought  they 
ought  not  to  assume  that  the  evil  was  attributable  to  sewerage  2>^  se^ 
bemuse  he  would  Uke  to  have  the  presence  of  the  engineer  who 
designed  the  sewers,  to  know  what  were  the  gradients,  and  what 
were  the  connections  with  the  houses.  If  he  found  that  a  flat  sewer 
could  not  be  avoided,  he  would  resort  to  artificial  flushing.  He  did 
not  wish  it  to  go  forth  that  the  Congress  assented  to  the  idea  that  the 
mischief  in  Southport  was  attributable  to  the  system  in  operation. 
He  also  disapproved  of  any  addition  being  made  to  a  paper  after 
it  had  heen  sent  in  and  accepted,  as  it  might  lead  to  a  longer  discus- 
sion than  the  paper  itself. 

Captain  Douoljls  Galton,  B.E.,  C.B.,  abo  held  that  it  would  be 
impossible  to  discuss  the  question  of  Southport,  IxHMiuse  they  had  not 
a  description  of  the  drainage,  nor  was  there  anyone  present  to  speak 
on  behalf  of  the  system.  It  was  perfectly  true  that  a  discussion  had 
been  going  on  at  the  meeting  of  the  British  Association  at  Southport 
upon  the  system  of  drainage,  at  which  discussion  it  had  been  reported 
that  the  engineer  would  be  present.  He  would  only  observe 
that  the  real  difficulty  with  the  drains  arose  from  their  flatness  and 
the  town  being  only  a  short  distance  above  the  high  water  level.  The 
whole  district  was  entirely  of  sand,  which  often  blew  into  the  drains, 
and,  choking  them,  created  great  difficulties.  There  was  thus  a  con- 
tinual need  of  flushing  the  drains,  and  one  contention  was  that 
adequate  means  of  flushing  had  not  been  provided. 
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On  *^  Hygienic  Gymnastics  in  the  Dressing-Room^  adapted  to 

fei^sons  of  all  agesy  by  the  Cavaliere  Sebastiano  Fenzi, 
lorence. 


All  for  the  soul  and  naught  for  the  body — envelope  destined  to 
be  the  food  of  worms. — So  people  said  some  centunes  back  when 
ascetic  ideas  predominated;  and  there  is  no  doubt  that  this 
notion,  which  no  one  combated  and  which  all  considered,  or 
affected  to  consider,  as  an  absolute  truth  has  exercised,  during 
the  last  three  hundred  years,  a  pernicious  influence  on  the  wel- 
fare of  our  species. 

At  the  beginning  of  the  present  century,  however,  there 
arose  a  powerful  voice  in  Germany  calling  on  all  German  youth 
to  cultivate  the  discipline  that  can  best  educate  the  body,  and 
enable  it  to  reap  all  the  advantages  to  be  derived  from  health, 
strength,  robustness,  agility,  and  aesthetic  deftness  and  beauty, 
and  proclaiming  further  that  physical  energy  gives  a  correspon- 
ding impulse  to  the  intellectual  and  moral  faculties. 

It  was  the  strong  voice  of  Frederick  Louis  Jahn  who, 
inspired  by  love  of  his  country,  and  full  of  faith  and  enthusi- 
asm, preached  the  absolute  necessity  of  physical  culture  in 
order  to  succeed  in  rending  the  chains  with  which  the  triumph 
of  the  French  arms  had  then  shackled  the  German  Fatherland. 
His  words  were  understood,  and  thousands  of  his  countrymen 
quickly  acquired  fresh  vigour,  the  effects  of  which  became 
evident  even  then,  and  have  ever  since — ^as  recent  events  have 
eminently  shown — ^told  in  favour  of  the  greatness  and  glory  of 
the  whole  nation. 

A  race  heavily  built,  devoid  of  grace  and  elegance,  with 
joints  large  and  vulgar,  a  race  naturally  inert  and  sleepy, 
inclined  to  laziness  and  drunkenness,  is  now  transformed  into  a 
nation  of  men  well  built,  lithe  and  strong,  and  in  full  possession 
of  energy  and  valour.  This  metamorphosis  is,  we  may  say, 
entirely  due  to  physical  training,  to  which,  as  I  have  said, 
Germany  has  during  this  century  been  continually  devoting 
her  most  careful  attention. 

This  conspicuous  example  proves  of  itself,  and  in  the  clearest 
way,  the  fallacy  of  the  maxim  we  have  above  quoted,  and  must 
convince  everyone  that  in  practical  life  the  body  demands  its 
due  share  of  care  and  attention,  and  that  in  order  to  be  ade- 
quately equipped  for  the  battle  of  life,  it  is  not  enough  for  the 
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intellect  to  be  properly  cultivated,  but  our  physical  nature  must 
be  equally  attended  to  and  brought  to  a  hiffh  decree  of  excel- 
lence ;  and  this  is  to  be  attained  only  through  a  rational 
method  of  well-selected  exercises. 

In  the  course  of  some  remarks  which  I  had  occasion  to  make 
last  year  in  Naples  to  a  large  audience,  chiefly  composed  of 
gymnasts,  I  said,  ^  We  must  confess  that  in  our  modern  civili- 
zation— a  civilization  we  so  pride  ourselves  upon — there  exists 
a  great  gap,  namely,  the  culture — ^the  adequate  training— of 
our  physical  being.  The  elegance  displayed  in  dress,  which 
soothes  our  vanity,  shows  that  the  true  wish  would  be  to  have 
our  body  in  a  state  of  sesthetical  perfection.  And  that  is, 
indeed,  what  we  all  ought  to  attain  to,  if  hygiene  and  gymnas- 
tic education  received  the  attention  that  their  true  nature  and 
importance  entitle  them  to." 

1  have  repeated  these  words  as  they  appear  to  me  to  contain 
an  idea  which  it  would  be  well  and  desuuble  should  not  be  for- 
gotten. 

In  this  world  of  purs  the  existence  of  every  human  being  is 
centred  in  the  bodily  organism,  and  by  endeavouring  to  make 
it  thrive  and  flourish  until  it  reaches  the  highest  standard 
attainable,  we  shall  undeniably  thereby,  and  thereby  alone,  be 
enabled  to  place  ourselves  in  possession  of  that  exalted  state  of 
well-being  which  we  by  nature  were  destined  for. 

I  do  not,  therefore,  understand  how  in  the  light  of  our  century 
this  idea,  which  seems  almost  a  truism,  should  but  with  diflicully 
have  penetrated  into  the  minds  of  those  shrewd  and  clear-sighted 
men  who  in  our  country  have  taken  up  the  complex  question  of 
modem  Educational  Science. 

Among  our  best  writers  on  Hygiene  we  reckon  Senator 
Paolo  Mantegazza,  who  by  his  familiar  style  has  succeeded  in 
rendering  popular  a  large  number  of  ideas  and  precepts, 
which  disseminated  all  over  the  Peninsula,  have  created  a 
sort  of  appetite  for  the  knowledge  pertaining  to  this  important 
subject. 

Li  one  of  this  writer's  works  I  have  found  a  phrase  which  in 
my  opinion  deserves  particular  attention.  "  If  I  could  condense," 
he  says,  "  all  Hygiene  into  one  single  precept — the  most  im- 
portant of  all — I  would  say,  move  about  as  much  as  you  can  in  the 
open  air/* 

There  is  no  doubt  that  this  maxim  is  pefectly  correct,  and  if 
those  who  are  opposed  to  the  idea  of  submitting  to  any  rational 
method  of  gymnastics  were  only  to  follow  out  the  above  rule,  I 
believe  that,  by  itself  alone,  it  would  be  productive  of  appreciable 
advantages,  and  promote  health  in  all  those  who  systematically 
conformed  to  it* 
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It  is  a  fact,  however,  that  even  to  this  very  limited  soggestion 
our  present  generation,  young  and  old,  show  themselves  averse, 
not  having  as  yet  realized  the  fact  that  in  order  to  provide  for 
our  individual  health,  a  certain  amount  of  toil  and  tenacity  of 
purpose  is  requisite.  People  generally  believe  that  by  merely 
guarding  against  intemperance  they  discharge  their  duty  as 
trustees  of  their  physical  existence. 

I  wish  it  were  possible  that  all  the  inhabitants  of  our  Penin- 
sular could  simultaneously  receive  a  powerful  shock,  such  as 
would  compel  them  to  open  their  eyes  to  understand  and  ap- 
preciate the  utility  and  paramount  importance  of  the  special  care 
that  our  organism  requires,  and  that,  once  for  all,  they  were 
to  lay  aside  the  carelessness  to  which  they  have  for  centuries 
past  accustomed  themselves,  convinced  as  they  are  that 
no  reasonable  objection  could  be  raised  against  such  abject 
inertness. 

And  if  this  actually  came  to  pass,  I  feel  perfectly  satisfied  that 
in  the  course  of  a  few  summers  a  thorough  change  would  be 
observable  in  the  aspect  of  every  individual. 

Who  is  there  that  in  passing  through  the  thoroughfares  of 
our  chief  cities  does  not  experience  an  intense  feeling  of  pity 
and  disgust  in  witnessing  so  many  deformities,  so  many  sickly- 
looking  creatures,  so  many  human  beings  stunted  and  degene- 
rate, showing  to  what  a  state  of  humiliation  it  is  possible  to 
reduce  the  human  frame,  which  we  say,  forsooth,  is  made  after 
the  image  of  the  Ruler  of  the  Universe  I  How  I  wish  that  my 
voice  had  the  power  to  reach  all  my  fellow  countrymen,  and  the 
eloquence  to  persuade  every  one  to  profit  by  that  which  a  life- 
long experience  has  taught  me,  and  which  I  am  now  endeavour- 
ing to  point  out  with  modest  words,  and  with  but  little  hope  of 
being  seriously  listened  to. 

Still  I  will  not  allow  myself  to  feel  disheartened,  and  shall 
have  my  say,  convinced  as  I  am  that  if  the  philanthropic  work 
I  am  devoting  myself  to,  meets  with  but  little  result,  it  will 
still  be  a  spur  to  others  more  gifted  than  myself  to  try  with 
better  arguments  to  attract  general  attention  to  this  important 
matter. 

It  is  but  fair  to  state  that  we  could  with  satisfaction  enume- 
rate many  superior  minds  which  have  tried  to  offer  to  the  public 
the  fruit  of  their  reflections  on  this  subject,  but  it  is  to  be  re- 
gretted that  such  writers  seem  chiefly  desirous  of  showing  oflF 
their  notions  regarding  Physiology  and  Medicine,  so  as  to  obtain 
favour  with  people  versed  in  these  studies,  without  reflectinff 
that  the  public  in  general  would  prove  indifferent  to  their  learned 
disquisitions,  rather  beyond  the  depth  of  the  average  of  readers. 
I  will  not  say  that  they  have  not  done  something  good  and  note- 
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worthy,  but  in  this  manner  it  is  not  easy  to  attain  our  object, 
which  is  to  render  hygienic  gymnastics  popular. 

After  these  preliminary  remarks  I  may  at  once  enter  upon 
the  subject  of  tnis  paper. 

It  is  my  firm  belief,  then,  that  for  every  human  being  the 
education  of  the  body  is  no  less  requisite  than  the  education  of 
the  intellect  and  moral  nature.  And  certainly  our  Government 
showed  that  it  held  the  same  opinion  when,  by  special  laws,  it 
made  physical  education  obligatory  for  both  boys  and  girls 
througnout  the  kingdom.  Still,  if  the  efforts  of  all  those  who 
have  at  heart  the  culture  of  our  material  being  are  not  every- 
where manifest,  in  order  to  second  the  wise  injunctions  of  our 
Government,  I  fear  that  very  shortly  even  this  semblance  of 
bodily  culture  will  gradually  dwindle  down  and  become  a  dead 
letter;  and  this  I  say  notwithstanding  the  fact  that  many 
teachers  of  both  sexes  (chiefly  from  the  Normal  School  of 
Turm)  scattered  in  the  many  cities  throughout  Italy,  discharge 
their  duty  in  this  respect  with  exemplary  zeal  and  self-sacrifice. 
It  is  with  this  conviction,  and  in  order  to  discharge  what  I 
believe  to  be  my  duty,  that  I  have  been  led  to  write  the  present 
paper. 

I  do  not  limit  my  recommendations  and  advice  to  the  young, 
but  I  address  myself  to  all  those  who  will  lend  me  a  willing  ear, 
whatever  be  the  age  they  have  reached,  being  desirous  of 
showing  them  that  there  is  an  easy  way  of  keeping  up  their 
health  and  strength— of,  in  short,  taking  a  new  lease  of  life. 

The  method  I  am  about  to  point  out  is  the  one  which  I  have 
myself  practised  with  perseverance,  and  which  has  prevented 
Time  from  diminishing  my  robustness  or  tampering  in  the 
slightest  degree  with  the  prosperous  state  of  my  health.  Allow 
me  to  lay  modesty  aside  for  a  moment  and  to  say  that,  although 
I  am  now  in  my  sixtieth  year,  I  feel,  and  am,  still  young.    This 

Ehenomenon,  if  I  may  be  allowed  to  call  it  so,  is  not  a  novelty, 
owever,  for  in  the  olden  time  when  Greece  had  reached  the 
sublime  altitude  of  her  civilization,  the  Macedonian  army  pos- 
sessed a  phalanx  which  outrivalled  every  other  for  solidity  and 
hardihood,  and  which  proved  itself  the  most  unflagging  in 
bearing  up  against  the  fatigues  of  a  campaign — namely,  the 
phalanx  of  the  Argyrasps^  consisting  entirely  of  men  who  had 
passed  their  sixtieth  summer,  and  wearing  as  a  distinctive  sign 
a  silver  shield — whence  their  name. 

If  such  men  existed  in  that  period  of  the  world's  history, 
there  is  no  good  reason  why  they  should  not  also  be  obtainable 
in  our  own  days. 

I  am  fully  aware  that  objections  can  be  raised,  there  being 
but  few  who  would  submit  to  the  militaiy  discipline  of  ancient 
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Oreece  in  order  to  obtain  such  a  result.  To  this  I  answer, 
that  no  one  need  be  alarmed;  I  ask  only  what  everyone  can 
readily  and  easily  concede.  I  will  even  go  further  ana  say  that 
although  I  may  prefer  the  rules  and  the  method  I  am  about  to 
indicate,  everybody  may,  after  taking  them  into  consideration 
and  testing  them,  diminish  them,  augment  them,  or  alter  them 
according  to  individual  predilection. 

It  is  evident  that  if  we  find  it  absolutely  necessary  to  exercise 
daily  to  a  certain  extent  our  intellectual  faculties,  in  order  to 
maintain  them  at  least  at  the  level  they  had  reached  through  a 
wise  and  liberal  education  in  our  youth,  and  thus  prevent  our 
losing  the  fruit  obtained,  we  are  bound  to  continue  in  a  similar 
way  certain  bodily  exercises  which  experience  iH,ints  out  as 
fitted  to  promote  and  keep  up  that  just  equilibrium  between 
mind  and  body  necessary  to  ensure  that  enviable  state  of  feeling 
arising  from  the  prosperity  of  both,  and  enabling  us  to  better 
accomplish  our  duty  in  the  struggle  of  life. 

This  maxim  would  appear  to  be  an  undeniable  truth — almost 
an  elementary  one,  and  yet  how  few  there  are  who  regulate 
their  mode  oi  life  by  it?  Some  maintain  that  a  walk  every  day 
is  more  than  sufficient  to  secure  good  health,  and  there  is  not  a 
doubt  that  there  is  something  to  be  gained  by  a  constitutional 
walk.  But  allow  me  to  draw  a  comparison.  A  savage  supposes 
he  is  sufficiently  dressed  if  he  wears  a  short  piece  of  linen  round 
his  waist ;  but  in  our  part  of  the  world  where  civilization  is  far 
advanced  such  rudimentaiy  clothing  is  not  enough,  and  every- 
body feels  it  a  duty  to  devote  a  good  sum  of  money  every  year 
to  the  purchase  of  raiment  suited  to  his  condition  in  life.  Well, 
my  meaning  is  no  doubt  already  understood. 

To  say  that  a  short  exercise  in  the  open  air  is  all  that  is 
requisite  to  ensure  the  healthy  state  of  our  entire  organism, 
appears  to  me  not  dissimilar  to  the  span  of  linen  which  the 
savage  persists  in  believing  is  all  that  is  needed  in  the  way  of 
dress. 

Fortunately,  in  the  present  century  of  great  progress,  in 
which  not  only  new  ideas  crowd  in,  but  some  of  the  old  ones  are 
being  revived  as  having  been  unjustly  and  unwisely  abandoned, 
there  is  among  the  latter  this  one  which  calls  upon  us  to  di- 
rect our  best  attention  to  our  corporeal  well-being;  and  thus 
in  some  of  the  nations  north  of  the  Alps  the  custom  prevails  of 
promoting  physical  health  by  daily  exercises  which  are  not 
limited  to  tne  promenade  above  mentioned.  Among  the  Ger- 
mans, and  much  more  so  among  the  English,  there  are  both 
men  and  women  who  illustrate  this  revival  with  ideas  similar  to 
those  held  by  the  Greeks  and  Romans  of  old. 

I  shaU  not  enumerate  these  ideas  for  fear  of  rendering  my 
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paper  too  lengthy ;  but  shall,  without  further  remark,  place  be- 
fore the  reader  as  succinctly  as  possible  what  I  myself ,  an  old 
stager  in  point  of  bodily  discipline,  have  practised  for  many 
years  as  a  method  of  life  fitted  to  render  not  only  less  painful 
but  more  gay  and  happy  our  short  journey  through  this  world 
from  the  cradle  to  the  tomb. 

The  physical  inertness  to  which  I  had  abandoned  myself 
towards  my  thirty-fifth  year  was  the  cause  of  my  becoming 
subject  to  sundry  ailments  which  it  would  be  useless  to  mention 
here.  It  then  struck  me,  and  very  forcibly,  that  the  body 
inexorably  demands  the  amount  of  care  that  is  due  to  it ;  and 
after  reflecting^ upon  the  matter  I  drew  up  a  programme  of  daily 
life  to  which  I  nave  not  only  always  adhered  since  then,  but 
which  I  have  gradually  succeeded  in  extending  and  improving, 
and  which  judging  from  the  effects  at  the  time  I  now  write,  1 
have  deemed  not  unworthy  of  being  largely  known  among  my 
countrymen. 

And  yet  before  bringing  it  forward  I  must  express  one  last 
idea  so  as  to  explain  more  clearly  what  the  true  reasons  are 
which  have  prompted  me  to  write  this  paper. 

Those  who  have  never  directed  their  attention  to  physical 
discipline  are  easily  led  to  exaggerate  the  methods  followed  by 
others  who  cultivate  such  exercises.  In  the  minds  of  most  people 
we  gymnasts  are  supposed  to  be  something  akin  to  English 
cloums,  fond  of  turning  somersaults,  and  ever  on  the  point  of 
breaking  our  necks.  1^  therefore,  beg  to  announce  to  all  who 
may  chance  to  read  these  few  pages,  that  if  such  be  their  idea 
on  the  subject,  great  will  be  their  supprise  when  they  find  how 
simple  the  exercises  are  through  whicn  our  body  is  brought  into 
possession  of  all  that  is  required  for  its  health  and  prosperous 
condition. 

The  foremost  precept  of  all  is  perfect  cleanliness  of  the  whole 
body.  Whoever  is  desirous  of  ennobling  his  material  being 
must  acquire  this  precious  habit.  Hygiene  has  not  a  rule  more 
golden  tnan  this.  I  have  always  felt  persuaded  of  this,  and  I 
beg  leave  to  say  that  besides  all  the  ablutions  of  early  morning, 
and  my  extra  toilette  before  sitting  down  to  dinner,  I  have 
always  been  in  the  habit,  without  ever  departing  from  it,  however 
late  the  hour,  of  not  lying  down  in  bed  at  night  without  enjoy- 
ing the  sensation  of  supreme  satisfaction  (which  is  in  every- 
body's power)  of  feeling  myself  perfectly  clean  from  head  to 
foot  by  washing  my  face,  ears,  and  hands,  brushing  my  teeth, 
and  going  through  all  the  other  ablutions,  not  forgetting  the 
feet,  for  which  by  the  way  special  care  is  particularly  neeaed. 

The  second  rule,  which  others  might  perhaps  put  first,  and 
judging  from  its  efficacy  it  might  truly  deserve  to  be  so,  is 
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moderation  in  everything — ^that  is  Temperance.  Nature,  by  some 
erroneously  looked  upon  as  often  a  neartless  stepmother,  ever 
indicates  this  most  clearly  and  eloquently,  and  I  need  not  expa- 
tiate on  the  subject. 

Having  pointed  out  the  above  fundamental  principles,  I  shall 
now  begin  to  enumerate  all  that  experience  has  taught  me  to  be 
the  daily  programme  necessary  for  promoting  the  health,  the 
well-being,  and  the  happiness  of  my  material  being. 

In  getting  up  of  a  morning,  whatever  be  the  season  of  the 
year,  and  without  fire  in  my  bedroom  or  in  the  room  next  to  it 
(my  dressing-room),  I  take  two  brushes  and,  besides  passing 
them  vigorously  to  and  fro  on  my  head,  I  use  them  to  brush 
most  briskly  my  neck,  chest,  shoulders,  arms,  abdomen,  legs — 
in  short  every  part  of  my  body,  and  for  these  different  offices  I 
have  four  brushes.  I  then  go  through  all  the  exercises  which 
in  gymnastics  are  called  elementary,  namely,  four  different 
exercises  of  the  neck,  five  of  the  arms,  four  of  the  back  and 
trunk  (which  imply  sundry  movements  of  the  spine),  and 
finally,  five  different  exercises  with  the  legs.  (Of  all  these 
exercises  I  shall  offer  a  minute  description  further  on.)  After 
this,  I  hang  by  the  right  hand  to  one  of  two  iron  brackets 
firmly  fixed  in  the  wall  about  seven  feet  from  the  ground  and  a 
foot  and  a  half  apart.  I  thus  support  the  whole  weight  of  my 
body  for  a  few  seconds,  and  then  repeat  the  exercise  with  the 
left  hand  and  arm.  I  next  hang  by  both  hands  to  the  two 
brackets,  and  pull  myself  up  so  as  to  touch  the  supports  with 
the  top  of  the  shoulders,  and  repeat  the  movement  several  times 
— that  is,  as  long  as  my  muscles  allow  me  to  do  so  without  feel- 
ing tired. 

This  done,  in  order  to  ^ve  the  heart  time  to  resume  its 
nonnal  pulsations,  I  wash — in  cold  water,  of  course — ^my  hands, 
face,  eaj:^,  feet,  and  teeth,  not  forgetting  the  ablutions  under 
the  armpits  and  the  inner  parts  of  the  thighs.  Immediately 
after  this  I  place  myself  in  the  middle  of  a  large  tank  made  of 
tin,  and,  with  a  large  sponge  well  soaked  in  cold  water,  I  take 
my  bath — which  I  might  call  a  "  shower  bath  " — squeezing  the 
sponge  on  the  back  of  my  head  and  passing  it  over  my  whole 
body.  I  repeat  this  three  times,  soaking  the  sponge  each  time 
in  a  large  basin  of  water  close  by. 

I  then  dry  myself  as  the  gladiators  did  of  old — not,  indeed, 
with  a  shell,  but  with  an  ivory  paper-knife — in  order  to  accustom 
the  body  to  remain  for  a  few  minutes  thus  drenched  without 
any  harm  accruing.  This  done,  I  rub  myself  briskly  all  over 
with  a  rough  towel,  and  when  perfectly  dry  I  "groom "  myself 
again  with  the  brushes  and  then  return  to  bed  where  the  re- 
action takes  place  in  the  most  favourable  manner.     And  in 
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order  that  this  re-action  shoald  the  better  be  effected,  experience 
has  taught  me  that  it  is  well,  even  in  this  recumbent  posture, 
to  go  through  a  series  of  movements  with  the  legs,  feet,  thorax, 
spine,  arms  and  neck ;  and  these  movements  will  also  be  found 
specified  further  on. 

When  I  have  thus  gone  through  the  first  part  of  my  pro- 
gramme I  take  an  early  breakfast  in  bed,  consisting  of  a  cup  of 
t-ea  and  a  slice  of  bread  and  butter,  and  for  half-an-hour  I 
remain  in  bed  reading  my  favourite  newspaper. 

Then  for  the  second  time  I  get  up  and  use  my  brushes, 
passing  them  briskly  over  the  whole  boay  from  head  to  foot. 

And  here  I  do  not  think  it  out  of  place  to  state  what  I 
habitually  do,  although,  properly  speaking,  this  has  nothing  in 
common  with  gymnastics. 

Some  years  ago  I  happened  to  read  in  the  autobio£^phy  of 
an  English  admiral  that  he  was  in  the  habit  of  rubbing  his 
head,  face,  and  neck  with  a  smooth  round  piece  of  ivory 
finding  that  this  friction  had  a  salutary  influence,  not  only  on 
the  integument  of  the  skull  and  on  the  bulbs  of  the  hair,  but 
contributed  also  to  give  tone  to  the  brain  itself.  He  also  added 
that  in  rubbing  every  part  of  the  face  the  following  effect  was 
produced,  namely,  that  it  prevented  those  fatty  substances 
which  spoil  the  form  and  appearance  of  the  features  from 
lodging  between  the  skin  and  the  muscular  tissue.  I  cannot 
positively  affirm  that  such  is  really  the  case,  but  I  certainly 
believe  thai  it  has  a  tonic  power,  exciting  as  it  does  in  all  parts 
so  rubbed  a  greater  amount  of  vitality,  which  is  always  to  the 
advantage  of  correct  SBsthetic  shape.  As  regards  the  neck,  and 
especially  the  throat,  it  is  a  fact  that  this  tends  to  promote 
more  vigour  and  hesdth,  and  this  I  can  aflirm  from  my  own 
experience. 

But  to  return  to  my  programme  of  Physical  Education.  I 
am  in  the  habit  after  this  salutary  friction,  of  practising  jump- 
ing, that  is,  I  leap  up  several  times  on  a  piece  of  furniture  made 
for  the  purpose,  without  taking  a  run  but  making  standing 
jumps.  The  piece  of  furniture  in  question  is  only  a  square 
wooaen  box  for  keeping  fuel  in,  two  feet  and  a  half  high,  with 
a  cushion  fitted  to  it  on  the  top. 

Sometimes,  instead  of  jumping  on  this  box,  I  place  a  cane  on 
the  top  of  my  clubs  standing  about  two  feet  apart,  and  jump 
over  it  several  times,  always  increasing  the  distance  of  the 
point  from  which  I  leap.  This  exercise  is  among  the  very  best, 
because,  besides  strengthening  the  muscles  of  the  legs,  it  tends 
to  effectually  keep  up  the  elasticity  and  agility  of  the  whole 
body. 

^ext  comes  the  exercise  of  the  clubs  which  I  have  reduced 


158  HTGIBinO  GTlOTASnOS  IN  THB  BBBSSHrGh-SOOM. 

to  only  six  or  seven  moyements,  and  of  which  I  shall  speak 
more  particularly  in  the  proper  place. 

After  this  exercise,  I  wash  more  carefully  my  face<»  ears,  and 
hands,  and  perform  the  other  ablutions,  besides  which  I  wash 
my  feet,  brush  my  teeth,  and  pare  the  nails  of  my  hands  and 
feet  when  necessary. 

And  now  comes  an  exercise  which  will  naturally  rather 
astonish  my  readers,  but  which  will  no  doubt  be  highly  appre- 
ciated by  all  those  who  do  not  scoff  at  the  culture  of  our  ma- 
teria] being — I  mean  running — an  exercise  perhaps  superior  to 
all  others  as  regards  the  advantages  to  be  derived  from  it. 

In  the  three  rooms  which  I  occupy,  the  distance  between  the 
two  farthest  corners  of  the  first  ana  third  is  twenty-five  paces, 
so  that  in  running  to  and  fro  we  may  call  it  fifty  paces.  JLong 
habit  has  enablea  me  to  go  over  the  whole  space  fifty  times  at 
a  running  pace,  without  experiencing  the  least  fatigue,  in  from 
ten  to  fifteen  minutes,  according  to  the  speed  that  I  feel  dis- 
posed to  adopt. 

Having  finished  running,  as  it  is  not  prudent  to  allow  the 
body  to  subside  all  at  once  into  perfect  rest,  I  continue  to 
walk  over  the  distance  for  two  or  three  minutes,  gradually 
diminishing  my  pace  until  the  heart  has  regained  its  normal 
pulsations. 

Without  going  back  to  the  history  of  times  long  gone  by,  I 
am  desirous  of  letting  the  reader  know  that  we  have  an 
example  in  our  own  century  of  the  manner  in  which  this  exer- 
cise is  appreciated  by  the  one  nation  which  is,  as  I  believe,  the 
best  qualified  to  establish  the  rules  of  all  athletic  practices — I 
mean  the  English.  In  the  two  great  Universities  of  Oxford 
and  Cambridge,  the  students  who  are  chosen  as  champions  for 
the  yearly  regatta,  put  themselves  into  training  for  several  weeks 
before  the  event,  and  in  order  to  do  so  properly  they  have 
found  that  running  is  necessary,  that  being  one  of  the  most,  or, 
indeed,  tJie  most  invigorating  of  all  exercises,  so  that  besides 
rowing  they  every  day  practice  also  running. 

This  sort  of  training  may  seem  excessive  to  us,  little  used  as 
we  are  to  these  healthy  and  manly  contests,  when  I  say  that  as 
regards  running  as  a  part  of  it,  the  champions  of  both  Univer- 
sities accustom  themselves  to  run  for  a  whole  hour  without  feel- 
ing exhausted,  which  shows  indeed  the  strength  and  robustness 
they  have  acquired. 

Still  if  in  the  programme  I  have  above  indicated  ten  or 
fifteen  minutes'  running  should  appear  far  too  much  to  any  one 
desirous  of  making  a  trial,  it  wilt  be  easy  to  diminish  the  time 
to  be  thus  employed,  and  then  endeavour  to  increase  it  gradually, 
say  from  one  minute  upwards,  so  as  to  reach  the  limit  given, 
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and  then  again  lessen  it,  it  being  a  law  never  to  be  infringed 
that  we  must  not  practice  any  one  of  the  above  exercises  to  such 
an  extent  as  to  induce  fatigue  and  prostration.  By  beginning 
by  very  little,  and  gradually  increasing  the  exertion,  the  body 
easily  acquires  strength  and  energy  suiScient  not  to  feel  at  all 
fatigued  in  going  through  such  exercises  as  would  at  first  have 
completely  exhausted  it.  But  with  all  this  I  do  not  maintain 
that  it  is  at  all  necessary  to  pass  one's  life  in  ^'  training,*'  as  the 
above-mentioned  English  youths  do  for  a  short  time. 

In  making  all  these  remarks  I  naturally  trust  to  the  good 
sense  and  discretion  of  the  individual,  reminding  him  meanwhile 
that  the  rules  indicated  are  not  meant  to  render  the  body 
stronger  than  just  what  it  needs  to  be  in  order  to  enjoy  robust 
and  prosperous  health,  for  to  go  beyond  that  would  be  contrary 
to  my  intention. 

The  last  two  exercises  I  go  through  are  the  following :  First. 
Placing  two  chairs  back  to  back,  about  two  feet  apart,  I  use 
them  as  parallel  bars.  Eaising  my  body  off  the  ground,  with 
my  hands  resting  on  the  top  bars  and  my  arms  straight,  I  bend 
these  so  as  to  sink  gradually  imtil  my  Imees  reach  the  ground, 
when  I  again  raise  myself  up.  I  repeat  these  movements  up 
and  down  five  or  six  times,  and  even  of tener  if  I  feel  so  disposeo. 
Second  and  last.  I  go  through  an  exercise  with  the  weights, 
invented  by  Signer  Alfredo  Mengozzi,  the  well-known  gymnastic 
master  in  Leghorn.  These  consist. of  iron  discs,  each  naving  an 
opening  from  the  circumference  to  the  centre,  which  allows  of 
their  being  placed  round  a  vertical  axis  one  above  the  other, 
according  to  the  weight  required.  Of  these  there  are  two 
groups,  one  for  each  hand,  and  each  of  the  groups  is  attached  to 
one  extremity  of  a  cord,  which,  passing  through  a  pulley  at 
the  end  of  a  bracket,  terminates  in  its  other  extremity  in  a 
handle  in  the  form  of  a  stirrup.  The  two  brackets  are  of  iron, 
and  are  fixed  in  the  wall  about  5  feet  from  the  ground,  and 
about  20  inches  apart.  I  use  these  weights  for  one  exercise 
only,  which  I  repeat  several  times,  with  each  arm  alternately.  I 
shall  explain  this  exercise  more  fully  in  its  proper  place,  and  now 
merely  observe,  for  the  purpose  of  showing  the  result  one  may 
arrive  at,  that  having  begun  with  a  weight  of  20  kilogrammes 
(44  lbs.)  for  each  arm,  I  can  now  raise  just  double  the  weight, 
with  the  left  arm  as  well  as  the  right. 

After  this  I  dress  and  go  out  to  my  daily  avocations,  with  my 
mind  as  clear  and  with  as  juvenile  an  exuberance  of  life  as  if 
the  sixty  years  which  have  whitened  my  hair  had  stopped  at 
thirty — a  fact  I 

I  well  understand  that,  impressed  with  ideas  still  prevalent, 
many  will  feel  disposed  to  shake  their  heads  and  smile  almost 
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with  pity,  feeling  satisfied  that  to  enjoy  health  'and  live  with 
physical  comfort,  there  is  no  necessity  to  go  through  all  this 
fatigue.  I  am  likewise  convinced  that  any  display  of  words 
on  my  part  in  order  to  persuade  any  one  that  the  practical 
application  of  these  principles  of  Physical  Education  is  pro- 
ductive of  most  desiraole  and  valuahle  effect,  would  be  a  fruit- 
less task. 

And  be  it  so  1  I.  shall  limit  myself  to  simply  enumerating  the 
different  factors  which  mainly  contribute  to  our  well-being  in 
this  life — health,  robustness,  beauty  and  elegance  of  form, 
activity,  and  energy.  By  following  my  method  any  one  can  at 
any  period  of  his  life — ^and  be  it  remembered  that  it  is  never  too 
late — gradually  obtain  possession  of  all — or  almost  all— of  these 
valuable  qualities.  • 

I  leave  it,  therefore,'  to  you  to  decide  whether  it  is  worth  his 
while  te  make  a  trial. 

Moreover,  I  beg  those  who  should  feel  disposed  to  make  a  trial, 
to  arm  thetdselves  with  one  indespensable  virtue,  Perseverance. 
In  order  that  these  exercises,  beginning  by  very  little  and 
gradually  increasing  so  as  to  include  the  whole  programme, 
should  become  a  well-rooted  habit,  and  require  no  strain  to 
practice  them,  but  command,  in  fact,  our  predilection  so  that  we 
cannot  cast  them  aside,  many  weeks  and  months,  and  perhaps 
years,  must  elapse ;  but  this  ought  not  to  discourage  the  wise, 
if  thereby  a  benefit  can  be  secured  not  only  to  ourselves  but  to 
the  whole  nation  and  ultimately  to  humanity  at  large. 

It  is  a  source  of  great  satisfaction  to  me  to  think  that  a  man, 
whose  great  and  refined  intelligence  was  an  object  of  pride  to  the 
commonwealth  of  the  United  States  of  America — ^William  Cullen 
Bryant*  unequalled  both  as  a  poet  and  orator,  should  have 
practised  a  method  similar  to  mine  in  order  to  protect  and  pro- 
mote his  health,  and  that  he  should  thereby  have  enjoyed  to  a 
great  age  a  flourishing  state  both  of  physical  and  intellectual 
well-being.  He,  as  an  intimate  friend  of  his,  Mr.  J.  Bigelow, 
has  told  me,  devoted  two  hours  every  morning  to  these  exercises, 
including  the  time  required  for  the  cold  bath.  I  am  satisfied 
with  the  hour  which  I  occupy  in  going  through  the  whole  of  mv 
programme,  nor  do  I  find  it  necessaiy  te  prolong  it  beyond  this 
limit.     Many  persons,  however,  may  find  after  luUy  testing  my 


*  Bryant  died  four  years  ago  in  his  83rd  year.  Fresh  and  still  yonnff  in 
body  and  mind,  he,  after  having  delivered  a  speech  of  two  hours  to  an  immCTse 
crowd  of  people,  went  on  foot  to  a  friend^  house  two  miles  distant,  on  a 
sultry  day,  and  without  any  protection  from  the  scorching  ravs  of  the  sun. 
The  consequence  was  that  he  received  a  sun-stroke,  of  which  he  died.  Bryant 
and  Longfellow  have  been  the  two  great  poets  of  the  Great  BepubUc,  and  by 
many  the  former  is  preferred  to  the  latter. 
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method,  that  they  can  derive  greater  benefit  in  imitating 
Bryant's  example,  whilst  others  will  think  it  advisable  to  con- 
tent themselves  with  what  I  do— which,  to  say  the  truth,  is  not 
little.  I  will  add  that  every  one  will  do  well,  whilst  accepting 
my  ideas,  tcr  choose  and  adapt  to  his  own  case  the  exercises  for 
wnich  he  may  feel  more  disposed,  when  after  a  whole  year's 
experience  he  will  have  been  enabled  to  judge  properly — I  mean 
to  judge  of  their  efficacy ;  because  if  he  were  too  soon  either  to 
lessen  them  or  augment  them,  he  might  be  led  to  do  so  through 
mistaken  motives — either  from  laziness,  or  a  desire  to  obtain  too 
much. 

In  the  last  place,  I  beg  to  remark  that  by  virtue  of  this 
hygienico-gymnastic  programme  everybody  can  acquire  for  him- 
self, and  to  a  great  extent  also  for  his  offspring,  a  legitimate 
title  to  physical  nobility,  which  in  our  modem  existence  is  not 
of  less  importance  than  a  similar  title  derived  from  blazonry  or 
wealth,  especially  if  united  to  nobleness  of  heart  and  intellect, 
without  which,  indeed,  all  kinds  of  titles  and  honours  are  alike 
vain  and  worthless. 

Detailed  Explanations  of  the  abovb-tMentioned 

Exercises. 

Let  me  first  of  all  indulge  in  a  few  remarks  about  the  fric- 
tions made  all  over  the  body  with  brushes. 

Many  persons  experienced  in  the  medical  Art,  who  have 
studied  the  effect  of  this  action  upon  the  skin,  look  upon  it  as 
something  hygienic,  already  well  known  and  largely  practised 
by  the  English ;  nor  do  they  hesitate  to  recommend  it  as 
healthy,  not  only  on  account  of  its  tonic  effect  upon  the  skin,  but 
also  because  of  its  efficacy  in  benefiting  the  muscular  tissue  and 
giving  fresh  impulse  to  the  circulation.  A  young  and  highly- 
talented  physician  has  investigated  the  salutary  action  of  this  kind 
of  friction,  and  has  led  me  to  hope  that  he  will  make  it  the  subject 
of  a  lecture,  and  publish  it  for  the  benefit  of  the  public.  He 
has  told  me  that  irom  experiments  he  has  already  made  he  is 
disposed  to  adopt  brushes  made  of  iron  bristles,  and  I  am 
persuaded  that  he  will  offer  satisfactory  reasons  for  his  pre- 
ferring capillary  wires  to  the  common  hog's  bristles.  Mean- 
while those  who  are  disposed  to  try  this  sort  of  "  grooming," 
will  do  well  to  begin  with  soft  brushes  before  making  use  of 
such  as  I  employ,  which  are  made  of  Russian  bristles,  and  are 
exceedingly  rough.  I  moreover  suggest  that  they  should  pass 
them  vigorously  over  the  chest  and  abdomen,  between  the 
thighs  and  all  over  the  legs,  not  forgetting  the  feet,  which 
latter  being  all  day  in  durance  vile  within  the  boots,  are  really 
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in  need  of  being  forced  into  greater  vitality.  I  also  recom- 
mend the  passing  of  the  brushes  several  times  round  the  neck, 
this  also  b^ing  a  part  of  the  body  that  deserves  special  atten- 
tion; nor  must  the  arms  and  arm-pits  be  neglected,  nor  the 
shoulders,  nor  the  whole  course  of  the  vertebral  colmnn. 

Elementabt  Exercises. 

These  exercises  are  usually  gone  through  with  a  small  weight 
in  each  hand,  called  hahire  in  French  and  dumb-bell  in  English. 
But  as  to  this  every  one  will  do  as  he  pleases.  I  should  feel 
disposed  to  recommend  their  use,  because  it  is  a  fact  that^ 
without  requiring  much  exertion,  they  tend  to  give  strength 
and  robustness  to  the  arms. 

These  elementary  exercises  are  multiform,  and  can  be  ex- 
tended to  an  indefinite  number.  Everybody  can  choose  from  a 
book  on  Gjminastics  those  he  prefers.  In  the  meantime  I  shall 
here  point  out  those  which  I  have  myself  adopted. 

First  Exercise.  Movements  or  the  Neck. — I  have 
first  of  all  directed  my  attention  to  the  movements  of  the  neck, 
which  have  a  direct  influence  upon  the  head  and  all  the  noble 
organs  placed  in  it.     The  various  movements  are  the  following : 

1.  Movement  of  the  head  to  the  left,  turning  the  face  as 
much  as  possible  in  that  direction ;  then  movement  of  the  head 
to  the  right. 

This  (K)uble  movement  I  generally  repeat  ten  times.  Having 
on  one  occasion  a  very  baa  headache,  I  derived  much  benefit 
from  moving  my  head  thus  from  right  to  left  at  least  fifty 
times. 

2.  The  second  movement  is  to  bend  the  head  backward  and 
then  forward.  This  also  I  repeat  ten  times.  Be  it  understood 
that  the  head  must  first  of  all  be  bent  backward  as  far  as 
possible,  and  then  in  a  similar  manner  it  must  be  bent  forward, 
and  so  on. 

3.  The  third  movement  consists  in  a  rotatory  motion  of  the 
head  from  left  to  right  in  front,  leaning  it  over  the  chest  and 
right  shoulder,  then  bending  it  backwards  and  bringing  it  from 
the  right  shoulder  to  the  left  across  the  back ;  then  leaning  it 
over  the  left  shoulder,  and  so  on,  continuing  the  rotatory  move- 
ment without  violence  but  rather  swiftly  for  ten  times.  After 
a  short  pause,  the  movement  should  be  reversed  from  right  to 
left  in  front,  and  from  left  to  right  across  the  bacL  This 
should  also  be  done  ten  times. 

Some  teachers  have  thought — and  not  without  reason  perhaps 
— ^that  this  movement  would  be  more  properly  expressed  by  the 
word  circumduction  than  by  the  words  rotatory  motion.     What  I 
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wisH  is  that  every  one  should  have  a  clear  idea  of  what  1  mean, 
but  all  are  welcome  to  use  the  words  and  phrases  they  prefer. 

4.  The  last  movement  with  the  neck,  or^  as  I  have  said 
before,  with  the  head,  is  the  leanioig  of  the  head  first  on  one 
side  then  on  the  other. 

At  first  these  movements  will  not  only  appear  difficult  to 
some,  but  they  will  also  cause  &  momentary  giddiness.  But  no 
one  need  be  aJarmed  at  this.  After  the  first  fortnight  the  head 
becomes  sufficiently  disciplined  to  triumph  over  the  drawback, 
and  by  degrees  we  understand  and  appreciate  the  advantages 
derived  from  these  exercises.  I  may  nere  remark  that  habit 
has  enabled  me  to  go  throi^h  the  rotatory  movement  as  often 
as  fifty  times  very  quickly  without  experiencing  the  slightest 
inconvenience,  even  when  in  executing  it  I  happen  to  keep  my 
eyes  open. 

After  these  preliminary  exercises  I  am  in  the  habit  of  going 
through  other  very  brief  ones,  which  cannot  properly  be  called 
elementary,  adapted  to  two  iron  brackets  (wooden  ones  will 
answer  the  purpose  so  long  as  they  are  strong  and  safe),  which 
are  solidly  nxea  in  the  wall,  about  seven  feet  from  the  ground 
and  about  sixteen  inches  apart. 

First  of  all  I  hold  on  to  one  of  these  with  my  right  hand^ 
and  from  it  suspend  the  whole  weight  of  my  body,  and  then  I 
do  the  same  with  my  left  hand,  but  each  time  for  only  a  few 
seconds.  Then  holding  on  by  both  hands  I  pull  myself  up  so 
as  to  touch  the  brackets  with  both  shoulders.  Letting  my- 
self slowly  down  I  resume  the  pulling  up,  and  repeat  it  about 
twelve  times.  He  who  has  never  tried  to  pull  up  the  whole 
weight  of  his  body  in  this  manner  will  probably  not  at  first 
succeed  in  doing  it,  but  by  forcing  himself  to  it  day  after  day, 
and  by  helping  himself  with  the  toe  of  one  foot  against  the 
wall,  the  neophyte  will  gradually  be  enabled  to  go  through  this 
exercise  and  repeat  it  several  tunes.  No  one  can  fail  to  per- 
ceive the  importance  of  this  feat,  as  it  offers  the  simplest  mode 
of  acquiring  strength  in  the  forc^urms,  in  the  biceps,  in  the 
muscles  of  the  shoulders  and  chest,  and  of  invigorating  at  the 
same  time  those  of  the  hands,  fingers,  and  wrists. 

Second  Exercise.  Movements  with  the  Arms. — We 
come  now  to  the  elemental^  exercises  of  the  arms.  Whoever 
opens  a  book  on  gymnastics  will  find  that  these  can  be  multi- 
plied ad  infinitum^  and  that  in  order  to  render  them  more 
efficacious  it  is  generally  recommended  to  execute  them  holding 
a  dumb-bell  in  each  band.  For  my  part,  however,  I  have 
restricted  these  movements  to  a  small  number  which  I  practice 
without  dumb-bells.    They  are  as  follows : 

Triple  movement  of  the  arms  above  the  head,  sideways^  and 
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straight  in  front — Bending  both  arms  and  placing  the  hands 
(closed)  high  on  the  chest,  I  jerk  the  hands  and  arms  upwards 
80  that  they  reach  a  perfectly  vertical  position,  and  then  bring 
them  back  swiftly  to  their  position  on  the  chest;  next,  I 
execute  the  second  movement,  which  consists  in  the  simultaneous 
extension  of  both  arms  sideways — that  is,  the  right  arm  towards 
the  right,  and  the  left  arm  towards  the  left — ^in  such  a  manner 
that  they  are  horizontal  and  in  a  line  with  the  back  and  with 
each  other;  and  lastly,  replacing  my  hands — still  closed — on 
my  chest,  I  throw  them  out  in  front  in  a  horizontal  position 
and  parallel  to  each  other. 

These  three  combined  movements,  which  I  have  thus  reduced 
to  a  single  exercise,  I  repeat  not  less  than  ten  times. 

2.  Backward  movement  of  the  arms. — With  closed  hands  again 
on  the  breast  as  starting-point,  I  twist  both  fists  downwards  and 
give  the  arms  a  strong^  jerk  bax^kwards,  keeping  them  parallel 
to  one  another,  and  enieavouring  as  fkr  as  possible  to^  bring 
them  into  a  horizontal  position  behind  my  shoulders.  This 
movement  I  also  execute  ten  times. 

3.  Rotatory  movement  of  both  arms  forward  and  backward, — 
This  movement  is  not  easy  for  beginners,  and  it  is  therefore 
advisable  to  train  each  arm  to  it  separately.  It  consists  in 
throwing  forward  both  arms  well  stretched,  then  raising  them 
over  the  head — or  rather,  shoulders — continuing  the  movement 
backward  and  downward,  and  lastly  bringing  the  arms  again  to 
the  front,  thus  making  them  describe  as  large  a  circle  as  possi- 
ble. They  should  be  well  stretched  out  all  the  time,  and 
should  be  parallel  when  in  front  and  over  the  shoulders.  This 
exercise  should  be  repeated  ten  times,  rapidly  and  with  energy. 

Then  a  similar  movement  is  made  with  both  arms  in  the 
opposite  direction.  They  are  thrown  out  in  front  well  stretched 
and  parallel,  and  are  then  moved  downwards,  backwards,  and 
upwards,  so  as  to  describe  as  large  a  circle  as  possible.  This 
should  also  be  done  ten  times. 

In  these  movements  the  hands  may  be  kept  open  or  closed. 
I  prefer  keeping  them  open,  and  turn  or  twist  them  from  right 
to  left  and  from  left  to  right  in  order  to  exercise  the  muscles  of 
the  wrist. 

Third  Exercise.  Movement  op  the  Trunk. — These 
exercises  ought  indeed  to  be  called  by  their  right  name — ^move- 
ments of  the  spine — because  it  is  the  spine  which  is  particularly 
benefited  by  them. 

1.  Bending  the  bust  forward  and  backward, — ^Bend  the  bust 
forward  and  downward  so  that  the  tip  of  the  fingers  may  reach 
down  as  near  as  possible  to  the  toes,  holding  the  arms  well 
stretched  and  parallel  to  the  legs;   then  raise  the  bust^  and 
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holding  np  the  arms,  bend  backwards,  the  head  following  the 
same  movement,  and  the  arms  in  the  most  convenient  position, 
either  stretched  out  backwards,  or  hanging  loosely  by  the  side. 
The  knees  must  not  be  bent— at  least,  not  when  the  bust  is 
curved  forward.  When  these  movements  have  been  repeated 
three  or  four  times  with  energy,  it  will  be  found  that  the 
muscles  have  acquired  sufficient  elasticity  to  allow  the  hands  to 
reach  the  feet.  I,  for  instance,  from  long  habit,  can  now  touch 
the  ground  with  the  palms  of  my  hands  without  in  the  least 
bending  my  knees,  but  holding  the  feet  about  ten  inches  apart, 
for  with  the  feet  close  together  the  said  movement  is  almost 
impossible. 

I  recommend  that  in  bending  the  bust  backwards,  the  spine 
should  be  curved  as  much  as  possible ;  and  you  will  easily  see 
why  I  insist  upon  this,  when  you  consider  that  in  the  common 
habits  of  life  we  have  frequent  occasion  to  stoop  forward,  while 
it  is  but  of  rare  occurrence  that  we  find  ourselves  obliged  to 
bend  our  body  backward. 

2.  Bending  of  tlie  bust  down  sideways^  first  to  the  right  and 
then  to  the  lefu — ^In  bending  the  bust  sideways  to  the  right,  you 
must  endeavour  to  reach  with  the  right  hand  as  far  down  the 
right  leg  as  possible  without  bending  the  knee.  The  head  should 
lean  over  as  much  as  possible  on  the  right  shoulder,  and  the 
left  arm  should  be  arched  over  the  head.  A  similar  movement 
should  next  be  executed  with  the  bust  to  the  left  side,  the  left 
hand  reaching  as  far  down  the  left  leg  as  possible,  the  head  lean- 
ing on  the  left  shoulder,  and  the  right  arm  arched  over  the  head. 

3.  Turning  or  twisting  the  bust  to  tlie  right  and  left. — With 
both  hands  on  the  hips  and  the  elbows  turned  backwards,  so  as 
to  expand  the  chest  as  much  as  possible,  turn  the  bust  vigorously 
to  the  right,  and  then  returning  to  the  normal  position  turn  it 
with  equal  vigour  to  the  left.  The  head  must  remain  motion- 
less, looking  straight  forward.  This  double  movement,  like  the 
others,  to  be  repeated  ten  times. 

4.  RotcUory  movement  of  the  bust — ^This  movement  consists 
in  bending  the  bust  forward,  then  bringing  it  to  stoop  over  the 
left  side,  tnen  continuing  the  movementoackward,  so  as  to  bend 
the  bust  as  far  back  as  possible,  then  still  continuing  the  same 
impulse,  bend  it  •over  the  right  side,  and  from  this  position  bring 
it  into  the  first  position  of  stooping  forward,  thus  completing 
the  rotatory  movement.  It  is  well  to  continue  this  movement 
three  or  four  times  and  then  reverse  it,  bending  the  bust  over 
the  right  side,  then  backwards,  then  bending  it  over  the  left 
hip,  and  finally  bringing  it  into  its  first  position  in  front.  The 
head  should  follow  all  the  phases  of  .these  movements,  and  the 
hands  shovild  be  joined  behind  the  bacL 
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These  four,  or  rather  eight,  difiFerent  movements  of  the  bust 
have,  as  I  have  before  said^  a  direct  action  on  the  spine,  or  to 
express  it  better,  on  the  cartilages  connecting  the  vertebrae,  and 
tend  to  keep  their  activity  and  increase  their  elastic  qualities, 
thereby  rendering  every  movement  of  the  body  easier  and  more 
elegant,  and  maintaining  in  full  health  the  vertebral  column  in 
which  so  much  of  our  physical  life  is  centred. 

Fourth  Exercise.  Movements  of  the  Legs. — Ist  Move- 
ment : — Raise  the  right  knee  as  high  as  the  shoulder,  keeping 
the  tibia  perpendicular  to  the  ground ;  bring  back  the  leg  to  its 
normal  position  and  execute  a  similar  movement  with  the  left 
leg.  It  will  seem,  and  really  is,  difficult  to  touch  the  shoulder  ; 
or  rather  the  upper  part  of  the  deltoid  with  the  knee,  but  by 
practising  the  movement  day  after  day  the  muscles  gradually 
stretch,  and  we  find  at  lengtn  that  we  are  enabled  to  do  it  with- 
out any  great  effort. 

This  movement,  as  well  as  the  others  I  shall  here  indicate, 
should  be  repeated  at  least  ten  times. 

2nd  Movement. — Raise  the  right  knee  again  to  the  shoulder, 
throw  out  the  leg  horizontally  and  well  stretched,  then  bend  the 
leg  downward  and  jerk  it  backwarks  vigorously  (as  if  giving  a 
kick)  and  endeavour  to  raise  it  as  near  as  possible  to  a  horizontal 
position  behind  the  back.  Then,  bringing  it  back  to  its  normal 
position,  strike  out  with  it  to  the  right,  also  endeavouring  to  bring 
It  into  a  horizontal  position,  then  letting  it  resume  its  normal 
position,  you  execute  the  same  movements  with  the  left  leg. 

In  these  1st  and  2nd  movements,  care  must  be  taken  to  Keep 
the  foot  bent  so  as  to  be  as  nearly  as  possible  in  a  straight  line 
with  the  leg,  because  if  the  foot  be  kept  at  right  angles  with 
the  leg  when  in  action,  the  movements  appear  clumsy  and  devoid 
of  grace,  or  to  be  more  explicit,  vulgar. 

ord  Movement. — Bend  both  knees  and  let  yourself  down  until 
the  haunches  come  in  contact  with  your  heels,  and  then  raise 
yourself  up  again.  In  executing  this  movement  you  must  first 
of  all  raise  yoiu*self  on  tiptoe  and  separate  the  knees  more 
and  more  as  you  go  down.  This  movement  is  one  of  the  best 
adapted  for  strengthening  the  muscles  of  the  legs  and  thighs, 
•and  may  well  be  repeated  more  than  ten  times. 

4<A  Movement. — Place  your  feet  apart,  say  about  30  inches, 
and  bend  the  right  leg  so  as  to  allow  the  haunch  to  come  in 
contact  with  the  neel,  and  at  the  same  time  stretch  out  the  left 
leg  as  far  as  possible,  keeping  the  sole  of  the  foot  on  the  ground. 
Then  spring  up  quickly  and  vigorously,  and  make  a  similar 
movement  by  sinking  on  the  left  leg,  stretching  out  the  right 
foot,  and  again  springing  up.  Continue  these  alternate  move- 
ments ten  times  with  each  leg. 
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In  these  movements,  as  in  the  preceding  one,  care  most  be 
taken  to  raise  the  heel  off  the  ground  and  remain  on  tip-toe, 
with  the  foot  of  the  leg  that  is  Dent  down,  in  order  to  render 
the  exercise  easier  and  more  graceful.  This  movement  is  rather 
difficult  to  accomplish  at  first,  but  with  a  little  patience  and 
perseverance  you  will  find  that  continued  practice  will  soon 
render  it  very  easy,  because  all  the  muscles  employed  will 
obtain  by  degrees  the  necessary  strength  and  energy.  This 
movement  is  even  superior  to  the  preceding  for  giving  strength 
and  power  to  the  legs. 

Fifth  Exercise.  Running. — It  is  not  unnecessary  to  say 
a  few  words  about  this  exercise,  which,  although  accomplished 
simply  with  the  le^,  has  nevertheless  a  direct  influence  on  the 
entire  organism.  It  is  an  excellent  discipline  for  the  heart  and 
respiratory  organiy  and  is  the  best  for  attaining  that  force  of 
resistance  which  constitutes  true  vigour  and  robustness. 

Anyone  who  takes  these  notes  of  mine  into  consideration,  and 
who  feels  disposed  to  practise  the  exercises  I  am  describing,  must 
shorten  or  lengthen  this  particular  one  according  to  his  own 
constitution;  still  I  advise  him  not  to  allow  himself  to  be 
influenced  on  the  one  hand  by  laziness,  or  on  the  other  by  im- 
patience, which  may  easily  result  from  a  too-prolonged  exercise. 
And  I  say  this  because  all  the  foregoing  exercises,  being  of  short 
duration,  and  this  one  forming  an  exception,  it  naturally  dis- 
turbs the  acquired  habit  of  passing  rapidly  from  one  to  the 
other,  and  consequently  from  its  being  out  of  the  common 
routine,  is  liable  to  prove  irksome  and  tedious.  In  this  instance, 
also,  through  patience  and  good-will  we  may  get  accustomed  to 
count  without  a  grudge  the  long  minutes  that  a  little  healthy 
running  occupies.  I  have  reconciled  myself  without  regret  to 
the  ten  or  fifteen  minutes  which  I  every  morning  dedicate  to 
this  hygienic  discipline ;  and,  indeed,  I  believe  that  anyone  may, 
through  a  little  effort  of  the  will,  force  himself  into  following 
my  (not  bad)  example,  as  he  will  be  able  to  comfort  himself  with 
the  idea  of  thereby  obtaining  a  no  slight  advantage  in  the 
energy  and  health  of  the  whole  frame. 

Sixth  Exercise.  Movements  with  Clubs.  —  Persian 
clubs  afford  the  means  of  making  some  of  the  healthiest  exer- 
cises, having  a  direct  action  on  the  most  vital  parts  of  our 
physical  structure,  on  the  jewel-box — the  chest,  and  all  it  con- 
tains. The  Persians,  though  inhabiting  a  warm  climate,  owe 
their  strength  and  vigour  to  this  simple  exercise.  * 

In  England,  France,  and  Germany,  several  works  have  been 
published  respecting  this  gymnastic  apparatus.  Some  prefer  a 
single  club,  and  with  it  exercise  one  of  the  arms  at  a  time ; 
others  have  decided  in  favour  of  the  simultaneous  use  of  two 
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clubs  of  equal  size.  I  have  chosen  the  latter  method,  and  of 
the  infinite  number  of  exercises  have  selected  and  practise  only 
a  few  of  the  simplest.  My  clubs  measure  about  30  inches  in 
length,  and  do  not  weigh  more  than  17  pounds.  In  shape  they 
resemble  an  elongated  bottle.  They  are  made  of  ilex  wood 
and  are  loaded  with  lead  at  the  bottom  so  as  to  give  them  the 
requisite  weight. 

Ist  Movement.  liaising  both  clubs  to  a  horizontal  position. — 
Place  the  clubs  upright  before  you  on  the  ground,  grasp  the 
handle  of  ea<;h  witfi  tEe  corresponding  hand  in  the  same  way  as 
you  would  the  hilt  of  a  sword,  raise  them  up  horizontally  in 
front  of  you,  holding  them  close  together;  then  separate  the 
arms  until  they  as  well  as  the  clubs  are  on  the  same  line  with 
the  shoulders — the  right  arm  stretched  out  to  the  right  and  the 
left  arm  to  the  left  (thus  forming  the  figure  of  a  cross) ;  then 
lower  the  clubs  gradually  and  place  them  upright  on  the  ground, 
one  near  each  foot. 

This  movement  is  rather  difficult,  and  cannot  be  mastered 
without  much  preparatory  exercise,  and  I  should  therefore  advise 
any  one  who  wishes  to  succeed  in  it  to  begin  by  practising  the 
movement  with  lighter  clubs,  and  to  gradually  mcrease  their 
weight ;  and  this  suggestion  holds  good  for  all  the  club  exercises 
which  follow. 

2nd  Movement  Rotatory  movement  of  both  chiis  round  the  head^ 
beginning  in  front — Take  hold  of  the  clubs  as  above,  one  with 
each  hand,  raise  the  right  arm  over  the  head  holding  the  club 
as  nearly  perpendicular  as  possible,  swing  it  round  behind  the 
left  and  right  shoulders  back  again  in  front,  and  continue  the 
rotatory  movement.  Meanwhile  a  similar  movement  is  being 
executed  by  the  left  arm,  which  swings  the  club  over  the  head 
and  behind  the  right  and  left  shoulders.  The  movements  are 
timed  so  that  the  clubs  pass  over  the  head  alternately.  This 
feat  is  very  easy,  but  care  must  be  taken  to  begin  with  the 
left  arm  when  the  right  is  already  in  motion,  and  at  the  precise 
moment  when  the  right  hand  club  is  rounding  the  middle 
of  the  back.  This  simultaneous  movement  of  the  two  arms 
and  clubs  can  be  repeated  ten  times  or  more  as  one  may  feel 
disposed. 

3rd  Movement.  Rotatory  movement  at  both  clubs  round  the 
heady  beginning  from  behind  the  back. — This  movement  is  similar 
to  the  preceding,  with  this  difference,  that  instead  of  swinging 
the  clubs  round  the  head  alternately  with  the  right  and  left 
arm  in  front,  the  right  arm  must  be  raised,  first  making  the 
club  pass  backwards  round  the  right  shoulder  over  to  the  left 
across  the  back,  bringing  it  rouna  in  front  to  its  first  position 
by  the  side  of  the  right  leg,  the  rotatory  movement   being 
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continned  over  the  head.  The  club  must  be  kept  in  a  perpen- 
dicular position  as  far  as  possible. 

It  is  prudent  with  heavy  clubs  not  to  have  both  arms  in 
motion  simultaneously,  the  movement  being  rather  a  strained 
one  and  apt  at  first  to  cause  the  clubs  to  strike  against  each 
other.  I  should  therefore  advise  the  movement  to  be  executed 
eight  or  ten  times  with  the  rieht  arm,  and  then  twelve  times 
with  the  left,  it  being  always  well  to  give  the  left  arm  a  little  more 
exercise  in  order  gradually  to  make  it  as  strong  as  the  right. 

4^  Movement.  Another  rotatory  movement  of  the  arms, — Raise, 
or  rather  swing,  the  right  arm  and  club  straight  in  front,  so 
that  the  arm  and  club  form  a  straight  line,  raise  both  swiftly  to 
the  vertical  position,  continue  the  rotatory  movement  straight 
behind,  downwards,  past  the  right  leg,  and  so  on  for  five  or  six 
revolutions.  The  same  must  be  done  afterwards  with  the  left 
arm  and  club  seven  or  eight  times,  for  the  same  reason  as  above 
given,  namely,  to  give  more  power  to  the  left  arm. 

It  stands  to  reason  that  this  movement  cannot  be  executed  by 
both  arms  at  the  same  time,  because  in  order  to  accomplish  it 
proi>erly  with  the  right  arm  you  must  of  necessity  move  the 
right  shoulder  forward  and  the  left  shoulder  back,  while  in 
doing  it  with  the  left  arm  each  shoulder  must  make  the  con- 
trary movement.  If,  therefore,  both  arms  act  at  the  same  time, 
the  exercise  can  only  be  imperfectly  performed,  and  with  heavy 
clubs  it  would  certainly  be  dangerous.  Even  without  clubs  it 
can  only  be  imperfectly  performed  with  both  arms  simul- 
taneously,  as  neither  arm  can,  if  moving  pari  passu  with  the 
other,  ever  reach  the  vertical  position  over  the  shoulder.  You 
will  thus  see  that  this  rotatory  movement  must  first  be  done 
by  one  arm  five  or  six  times,  and  then  by  the  other. 

5th  Movement.  Last  Rotatory  movement  of  the  arms. — ^This 
exercise  is  similar  to  the  preceding  one,  with  this  difference, 
that  instead  of  swinging  the  arms  and  clubs  forward  you  must 
swing  them  backward.  First  swing  the  right  arm  and  club 
rapidly  backward  and  round  so  as  to  pass  perfectly  perpendicular 
over  the  right  shoulder,  continuing  the  rotatory  movement  five 
or  six  times.  The  arm  should  be  well  stretched  out,  and  should 
always  be  in  a  straight  line  with  the  club.  Proceed  similarly 
with  the  left  arm  and  club. 

6th  and  1th  Movements. — ^These  are  simply  a  repetition  of  the 
two  elementary  movements  of  the  legs  wliich,  in  this  case,  are 
rendered  more  difficult  by  the  additional  weight  of  both  clubs, 
which  are  held  suspended  perpendicularly  one  in  each  hand,  the 
arms  being  stretched  out  in  front. 

Twenty-five  years  ago,  after  carefully  examining  and  testing 
for  more  than  a  year  all  the  movenvents  that  can  aavantageously 
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be  performed  with  the  clubs,  I  determined  to  restrict  them  to 
those  which  I  have  endeavoured  to  explain.  I  do  not,  however, 
pretend  that  my  choice  is  the  best,  and  everybody  will  do  well 
to  choose  for  himself  any  other  movements  which  may  be  more 
to  his  liking. 

Seventh  Exercise.  Eaising  weights  by  means  of 
PULLEYS  AND  CORDS. — This  arrangement  of  weights  and  cords 
is  the  invention  of  Professor  Mengozzi,  Director  of  the  Gym- 
nastic Society  of  Leghorn.  By  its  means  many  different 
exercises  can  be  performed,  all  of  which  have  their  peculiar 
effect  on  the  muscles  of  the  arms,  chest,  and  shoulders,  while  at 
the  same  time  they  call  into  play  the  muscles  of  the  legs,  and 
have  a  healthy  action  on  the  spine.  After  having  practised 
them  all  I  decided  on  limiting  myself  to  one  for  my  daily  pro- 
gramme for  the  dressing-room. 

These  weights  rest  on  the  floor,  and  are  raised  by  means  of 
small  ropes  which  pass  through  pulleys  suspended  at  the  end  of 
two  iron  brackets,  firmly  fixed  in  the  wall,  about  five  feet  from 
the  ground,  and  about  twenty  inches  apart.  These  small  ropes 
end  in  two  wooden  handles,  one  for  each  hand.  The  cords  are 
about  ten  feet  in  length,  so  that  when  performing  the  exercises 
you  stand  about  five  leet  from  the  wall. 

The  first  movement  is  performed  with  the  right  arm.  Place 
your  right  foot  forward,  and  planting  your  left  foot  firmly  on 
the  ground,  about  three  feet  behind  the  right,  lean  against  both 
handles  held  tight,  one  in  each  hand,  the  arms  bent,  the  elbows 
by  the  side,  the  hands  about  the  height  of  the  shoulders,  and  in 
a  line  with  the  chest,  and  the  rope  passing  outside  the  arm. 
Now  thrust  forward  vigorously  the  right  arm  as  far  as  possible, 
bending  the  body  forward  at  the  same  time,  and  the  weight  is 
raised  off  the  ground.  The  left  arm,  meanwhile,  rests  passively 
against  the  other  handle  and  rope. 

Raising  the  body  slowly,  and  bending  the  arm  equally  slowly, 
the  weight  is  gently  lowered  to  the  ground,  and  the  arm,  hand, 
and  handle,  resume  their  first  and  normal  position.  This  move- 
ment can  be  repeated  five  or  six  times  as  one  is  disposed. 

The  second  movement  is  made  with  the  left  arm.  The  left 
leg  and  foot  are  put  forward,  and  the  right  foot  is  placed  about 
three  feet  behind  the  left.  Then  the  left  arm  and  hand  are 
thrust  forward  in  the  manner  indicated  above. 

I  have  always  been  in  the  habit  of  performing  this  movement 
three  or  four  times  more  with  the  left  arm  than  with  the  right. 
In  the  usual  habits  of  life  the  right  arm  and  leg  are  called  into 
action  much  more  frequently  than  the  left,  and  it  is  well  to  give 
the  left  side  a  chance  of  obtaining  a  more  equal  share  of  strength 
and  development. 
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I  began  this  exercise  with  only  451b8.  for  each  of  the  weights, 
but  I  gradually  increased  them  until  I  stopped  at  901bs.,  and  it 
seems  to  me  that  I  can  now  raise  this  weight  with  the  same  ease 
as  I  at  first  raised  the  half  of  it.  I  believe  that,  if  we  wished  to 
do  so,  we  might  train  the  arm  so  as  to  lift  much  heavier  weights 
still,  but  I  should  not  deem  it  prudent  for  anyone  to  go  beyond 
the  above  limit  which  I  have  drawn  for  myself. 

There  only  remains  for  me  now  to  indicate  the  series  of  move- 
ments which  J  have  found  it  useful  to  practice  in  bed,  lying  in 
a  supine  position.  I  hope  I  shall  succeed  in  describing  them  so 
that  the  reader  may  easily  understand  them,  although  the  task 
appears  to  me  rather  a  dimcult  one. 

These  movements  are  fitted  to  call  into  healthy  action  almost 
all  the  muscles  of  the  body,  beginning  with  those  of  the  feet, 
legs,  thighs  and  hips,  and  ending  with  those  of  the  abdomen, 
chest,  and  arms,  shoulders  and  neck. 

First  Exercise. — At  night  after  having  performed  alt  the 
customary  ablutions  and  after  having  '•  groomed  "  myself  with 
hard  brushes  from  head  to  foot,  so  that  I  at  last  enjoy  the  most 
agreeable  luxury  of  stretching  myself  out  all  clean  in  bed,  lying 
down  in  a  position  similar  to  that  of  the  Egyptian  mummies,  I 
begin  with  the  hygienic  exercises  of  tjie  legs.  This  consists  in 
first  elongating  as  far  as  possible  the  left  leg  and  shortening  the 
right,  as  far  as  the  limited  play  of  the  hip  will  allow  of ;  and 
then  vice  verad^  elongating  the  right  leg  and  shortening  the  left 
one. 

These  alternate  movements  must  be  done  with  rapidity,  allow- 
ing at  the  same  time  the  muscular  masses  of  the  abdomen  to 
participate  in  the  movement. 

I  have  got  into  the  habit  of  making  300  suqh  movements 
with  each  leg,  and  I  can  aver  that  it  is  with  some  difficulty  that 
I  check  myself  from  going  through  a  greater  mumber,  but  as 
we  must  draw  a  reasonable  line  in  all  such  exercises,  I  have  not 
thought  it  advantageous  to  do  more. 

Second  Exercise.  1st  Movement  tviih  the  feet. — Stretching 
both  feet  downwards  so  that  they  are  in  a  hne  with  the  legs, 
separate  them  at  the  toes  and  touch  the  bed  on  each  side  with 
the  little  toe  of  each  foot,  thus  bringing  the  feet  into  a  position 
at  right  angles  with  the  legs  and  in  a  line  with  each  other ; 
then  raise  the  toes  from  the  bed  and  bring  the  feet  together, 
endeavouring  to  make  as  small  an  angle  as  possible  between 
each  foot  and  its  shin-bone;  lastly,  stretch  them  out  again 
downwards,  and  repeat  this  rotatory  movement  five,  ten,  twenty, 
or  even  thirty  times. 

2nd  Movement, — ^This  consists  in  executing  a  rotatory  move- 
ment in  the  opposite  direction  to  the  above-mentioned,  namely^ 
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placing  the  feet  side  by  side  in  a  perpendicular  position,  then 
separating  them  as  before,  right  ana  left,  so  as  to  touch  the  bed 
with  each  of  the  little  toes,  joining  them  again  well  stretched 
out  downwards  and  in  a  line  with  the  legs,  and  then  raising 
them  again  to  their  first  position  perpendicular  to  the  bed. 
This  movement  should  be  repeated  as  often  as  the  preceding. 

These  movements  tend  to  promote  elasticity  in  muscles  that 
otherwise  are  rarely  brought  into  action. 

Third  Exercise. — This  exercise  calls  into  action  all  the 
muscles  of  the  feet  and  legs. 

Placing  the  feet  side  by  side  in  a  vertical  position,  with  the 
legs  joined  and  well  stretched  out,  render  all  the  muscles  of  the 
thighs,  calves  of  the  legs,  and  feet  as  rigid  as  possible  for  a 
second  or  two,  and  then  relax  them.  Continue  this  alternate 
action  as  many  times  as  you  feel  disposed.  I  am  in  the  habit 
of  doing  it  a  hundred  times  without  feeling  at  all  tired. 

Fourth  Exercise. — ^Movement  of  the  legs  imitating  the 
action  of  swimming  on  the  back.  This  is  very  hygienic  and 
can  be  repeated  as  often  as  one  likes — say  twenty  or  thirty 
times. 

Fifth  Exercise.  Ist  Movement  of  the  arms. — Extending 
the  arms  along  the  sides,  with  the  hands  well  shut  by  the  side 
of  the  hips,  press  the  fists  on  the  bed,  the  knuckles  downwards, 
and  endeavour  to  raise  the  bust,  slightly  arching  the  back 
inwards ;  then  returning  to  the  normal  position,  turn  the  fists, 
knuckles  upwards,  and  repeat  the  movement  of  raising  and 
arching  the  bust.  These  alternate  movements  should  be  con- 
tinued at  least  twenty  times.  I  habitually  repeat  them  fifty 
times  without  feeling  at  all  inconvenienced. 

Sixth  Exercise.  2nd  Movement  of  the  arms. — Continuing 
to  keep  the  arms  perfectly  straight,  but  opening  the  hands  and 
placing  them  alongside  the  hips,  raise  the  right  shoulder  towards 
the  right  ear,  and  at  the  same  time  lower  the  left  shoulder  as 
far  as  possible ;  then  lower  the  right  shoulder  and  raise  the 
left.  Continue  these  two  movements  as  rapidly  as  possible  a 
good  many  times.     I  myself  repeat  them  a  hundred  times. 

This  exercise  is  of  considerable  benefit  to  the  muscles  of  the 
chest  and  shoulders,  and  is  fitted  also  to  give  tone  to  the  liver 
and  bowels  from  the  slight  movement  whicn  is  given  to  them. 

Seventh  Exercise.  Movements  of  the  neck,  1st  Move^ 
ment — Turn  the  head  towards  the  left  shoulder  so  that  the  left 
ear  touches  the  pillow,  then  moving  or  rolling  the  head  against 
the  pillow  slantingly  downwards  raise  it  to  the  supine  position. 
Then  execute  a  corresponding  movement  towards  the  right, 
turning  the  head  so  that  the  right  ear  touches  the  pillow ;  com- 
plete the  rolling  movement  as  before,  and  raise  the  head  to  the 
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supine  position.  Eepeat  these  movements  as  often  as  you  feel 
disposed.  I  generally  do  it  thirty  times  on  each  side,  but  for  a 
beginner  five  times  is  perhaps  enough. 

'2nd  Movement  of  the  neck — Bend  the  head  forward  as  much  as 
you  can,  then  raise  it  up  again  and  bend  it  backwards  and 
downwards  on  the  pillow,  as  far  as  possible.  This  movement 
may  also  be  repeated  five  times  by  beginners. 

Srd  Movement  of  the  neck. — ^This  movement  consists  in  holding 
the  head  supine,  and  bending  it  as  far  as  possible  first  towards 
the  left  shoulder  and  then  towards  the  right.  This  double 
movement  may  also  be  repeated  at  least  five  times. 

The  above  movements  tend  to  impart  strength  and  elasticity 
to  the  muscles  of  the  neck,  and  also  to  the  upper  part  of  the 
vertebral  column,  and  they  have  moreover  a  healthy  influence 
on  the  membranes  and  muscles  of  the  brain,  because  everything 
that  tends  to  slightly  agitate  all  parts  condemned  to  inertness 
produces  a  tonic  effect  which  increases  vitality  and  brings  health 
and  prosperity  to  the  part  acted  upon. 

Eighth  and  Last  Exercise.  Movement  of  the  Abdomen. 
This  movement  is  performed  in  the  following  manner:  main- 
taining the  shoulders  in  their  position,  and  lying  supine,  endea- 
vour to  turn  the  abdomen  as  much  as  possible  towards  the  left 
side  slightly  raising  the  left  hip ;  then  returning  to  the  normal 
position,  go  through  the  same  movement  towards  the  right, 
slightly  raising  the  left  hip.  These  movements  must  be  effected 
with  much  energy,  and  can  easily  be  repeated  twenty  times 
with  much  benefit  to  the  peritoneum  and  all  the  viscera. 

When  all  these  exercises  have  been  gone  through  the  whole 
frame  experiences  a  feeling  of  conLtment  Ind  comfort, 
which  proves  their  opportuneness  and  efficacy.*  To  cite  my 
own  experience,  I  may  say  that  when  I  have  thus  gone  through 
the  whole  of  my  small  programme,  it  really  seems  to  be  as  if 
every  part  of  my  organism  rejoiced  and  said,  "Thank  youl 
thank  you !" 

This  kind  of  exercise  I  have  not  found*  in  any  work  on 
gymnastics,  and  I  am  confident  that  some  medical  men, 
prompted  by  a  genuine  feeling  of  philanthropy,  will  find  in 
them  something  useful  for  their  patients,  in  order  to  render 
their  convalescence  shorter,  even  if  they  do  not  suggest  them 
for  their  tonic  effect  to  people  in  perfect  health.  At  all  events 
I  very  much  desire  that  persons  more  expert  than  myself  in 
these  matters  should  test  them  and  draw  up  for  the  benefit  of 


*  I  also  go  through  all  these  moyements,  but  for  a  smaller  number  of 
times,  when  I  return  to  bed  in  the  morning,  after  my  cold  bath,  in  order  to 
obtain  a  more  rapid  and  more  thorough  reaction. 
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mankind  a  scientific  treatise  respecting  them,  with   all  the 
modifications  they  may  deem  it  proper  to  introduce. 

Let  me  now  recapitulate  in  figures  what  I  do  on  an  average 
in  the  course  of  a  year,  for  the  purpose  of  keeping  up  the 
symmetry  of  my  bodily  frame  and  endowing  it  witn  robustness 
and  health.  It  is  a  sort  of  statistics  which  may  have  some  in- 
terest for  those  who  direct  their  attention  to  Calisthenics  and 
Hygiene. 

The  following  is  the  list : — 

200  miles  running. 

4,000  leaps  (standing  leaps). 

150,000  movements  of  the  legs. 

50,000  jy  ,,      arms. 

100,000  „  „       neck. 

40,000  „  „      bust  or  vertebral  column. 

4,000  times  1  have  pulled  up  my  body  with  my  arms  :  that 
is,  I  have  raised  in  all  800,000  lbs.  a  height  of  about 
two  feet. 

300,000  lbs.  I  have  raised  with  Mengozzi's  apparatus  a  height ' 
of  three  feet  from  the  ground. 

200,000  movements  I  have  made  with  the  clubs,  which 
answers  to  raising  300,000  lbs.  a  height  of  three  feet. 
But  these  figures  are  not  given  as  a  standard,  and  I  say  this  so 
that  no  one  may  feel  alarmed.  Even  in  doing  one-fifth  of  the 
exercises  I  have  here  enimierated,  many  persons  would  find  that 
they  are  going  beyond  what  is  actually  necessary  to  promote  and 
maintain  in  their  body  the  robustness,  elasticity,  grace,  sym- 
metry and  health  requisite  for  the  full  enjoyment  of  existence. 
But  on  the  other  hand  to  abstain  entirely  from  all  hygienic 
exercises,  as  is  too  frequently  and,  I  may  say,  generally  the  case, 
and  actually  do  nothing  for  the  culture  of  our  body  is,  I  repeat, 
a  great  blunder  in  our  present  civilization — a  defect  and  a  void 
which  must  be  corrected  and  filled  up  during  our  present  pro- 
gress on  the  higher  plane  of  thought  and  knowledge. 

It  will  be  easily  understood  that  all  these  movements,  each  of 
which  is  specially  intended  to  benefit  some  particular  muscle  or 
group  of  muscles,  must  necessarilv  exercise  a  useful  influence  on 
the  entire  organism.  This  has  been  the  case  with  me,  as  any 
one  skilled  in  physiology  could  at  once  verify  by  closely  examin- 
ingthe  healthy  and  vigorous  state  of  my  whole  body. 

The  unprejudiced  reader  will  doubtless  comprehend  that  the 
time  thus  expended  in  cultivating  the  body,  brings  advantages 
that  no  one  can  despise  or  make  light  of,  when  he  considers 
what  the  happiness  of  our  present  existence  depends  upon,  and 
how  valuable  are  all  those  means  which  ennoble  our  coporeal 
frame  and  promote  its  wellbeing.     In  conclusion:  nothing  far 
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nothing  in  this  world ;  and  whoever  has  at  heart  the  happiness 
of  his  own  being  will  not  hesitate,  I  believe,  to  devote  daily  a 
small  portion  of  his  time  to  consolidate  his  health  and  render 
more  perfect  his  material  frame. 

And  here  this  brief  treatise  on  hygienicihayinnaBtic  exercises 
in  the  bedroom  might  close.  I  am,  however,  aesirous  of  adding 
a  few  remarks. 

Italy  is  a  land  known  to  the  world  for  the  high  intellectual 
powers  of  her  inhabitants,  and  this  is  not  the  mere  fancy  of 
those  who  pride  themselves  on  having  been  bom  nnder  her 
brilliant  sky,  but  a  fact  which  history  proves  to  every  thinking 
mind«  Relying  with  much  inward  satisfaction  on  this  fact,  I 
feel  encouraged  to  hope  that  this  modest  paper  will  be  under- 
stood and  appreciatea  by  my  countrymen,  and  that  a  goodly 
number  of  them  will  follow  out,  if  not  in  ite  entirety,  at  least  in 
a  certain  measure,  what  I  have  submitted  for  consideration. 

I  hold,  indeed,  that  if  my  words  met  with  benevolent  atten- 
tion throughout  the  whole  of  our  Peninsula,  this  country  would, 
in  the  space  of  a  few  years,  rank  as  the  first  in  the  world, 
because  it  would  be  peopled  with  men  who,  besides  possessing 
superior  intelligence  and  genius,  would  also  possess  more  health, 
more  robustness,  and  more  energy  than  any  other  branch  of  the 
human  family. 

But  I  well  know  that  this  is  not  to  be  hoped  for.  The  world 
follows  promptly  every  whim  of  the  goddess — ^Fashion ;  but  to 
change  nabits  in  order  to  comply  with  the  injunctions  of  the 
best  and  most  practical  reform  which  concerns  the  health  and 
happiness  of  humanity  requires  time,  as  it  invariably  meets 
with  a  host  of  opponents.  This  seems,  indeed,  to  be  a  law  of 
nature,  in  order  perhaps  that  man  should  not  too  quickly  reach 
the  goal  of  his  destinies  in  this  sublunary  sphere. 

If  we  consider  why  Fashion  has  such  irresistible  force,  we  find 
that  the  secret  motive  which  all  men  for  the  most  part  obey  is 
not  Utility,  but  Vanity.  In  the  present  case  I  feel  I  can  also 
invoke  the  aid  of  this  irresistible  power,  inasmuch  as  these 
hygenico-gymnastic  exercises  have  assuredly  the  effect  of  en- 
nobling and  embellishing  the  human  frame. 

Ana  here  I  cannot  help  expressing  a  heartfelt  wish  which  I 
hope  will  not  be  allowed  to  pass  unobserved.  This  wish  con- 
cerns the  gentler  sex — our  companions  in  this  existence,  to 
whom  Nature  has  confided  the  sacred  duty  of  perpetuating  our 
species.  My  earnest  desire  is — that  a  skilful  female  teacher  of 
the  gymnastic  discipline  should  conceive  the  happy  idea  of 
writing  an  essay  which  should  be  serviceable,  not  only  to  young 
women,  but  to  women  of  maturer  age,  in  showing  them  how  to 
improve  and  invigorate  their  frame,  so   that  their  offspring 
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may  thereby  be  benefited.  If  such  a  work,  coupled  with  a 
name  of  some  authority,  could  see  the  light  of  day  in  Italy,  it 
would  cause  a  great  awakening.  It  would  exercise  a  most 
favourable  influence  on  the  gentler  sex  throughout  our  Penin- 
sula. I  should  rely  on  their  good  sense  for  giving  such  a  book 
the  consideration  it  would  deserve,  and  am  confident  thev  would 
make  it  a  duty  to  follow  out  its  precepts,  certain  as  they  would 
be  to  derive  from  them  immediate  advantages  superior  to  all 
else  that  captivates  their  vanity  in  the  fashions  that  come  to 
them  from  beyond  the  Alps.  No  dress,  however  splendid  and 
becoming,  will  ever  add  more  to  their  charms  than  would  the 
properly  practised  rules  of  well-chosen  g^Tnnastic  exercises, 
these  alone  having  the  power  of  ensuring  to  them  the  florid, 
elegant,  aesthetic  and  winning  appearance,  which  ever  accom- 
pany prosperous  health,  robustness  and  elasticity  of  the  whole 
frame  (See  page  181). 

If,  instead  of  wearing  garments  of  silk  and  satin,  which  often 
serve  as  the  white-washed  walls  of  sepulchres,  to  cover  what  is 
hideous  with  a  false  appearance  of  brightness  and  beauty,  every- 
one were  obliged  to  show  himself  or  herself  to  the  public  gaze 
with  the  only  covering  nature  has  provided  us  with — the  bare 
skiriy  I  feel  pursuaded  that  the  magnificent  carriages  which 
every  day  convey  persons,  more  or  less  conspicuous,  to  the  Bois 
de  Boulogne  or  Hyde  Park,  would  be  filled  with  people  who, 
with  the  greatest  scruple  and  the  most  untiring  patience,  would 
daily  practise  all  that  I  have  here  pointed  out,  as  no  one  would 
then  wish  to  submit  to  the  humiliation  of  showing  himself  or 
herself  inferior  to  others  in  point  of  physical  education  and 
refinement. 

But  such  is  not  the  case,  nor  is  it  likely  it  ever  will  be.  In 
this  connection  I  beg  to  be  allowed  to  mention  a  trifling  circum- 
stance which  struck  me  very  much  when  I  was  a  child.  An 
English  gentleman  wishing  to  change  his  coat  for  a  lighter  one 
on  account  of  a  variation  in  the  weather,  asked  his  servant,  in 
my  hearing,  if  he  had  cleaned  it  properly,  to  which  the  latter 
replied  that  he  had  brushed  it  well.  "  But,'*  inquired  the 
Englishman,  **  have  you  turned  the  sleeves  inside  out  so  as  to 
brush  off  the  dust  inside  ?  If  you  have  not,  do  so  at  once,  for  I 
prefer  having  my  clothes  cleaner  inside  than  out." 

This  idea  of  scrupulous  cleanliness  (rather  exaggerated  in 
this  case,  however),  pleased  me  as  a  principle,  and  1  have  not 
only  kept  it  in  my  memory  but  I  have  also  acted  upon  it.  And 
w^hy,  I  ask,  should  we  not  endeavour  that  all  that  remains 
hidden  from  view  should  be  kept  in  a  state  of  perfect  cleanliness 
and  aesthetic  beauty  ? 

Answers  to  this  query  would  be  rather  amusing,  I  doubt  not. 
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if  we  conld  only  obtain  them  genuine.  The  majority  would 
limit  their  response  to  something  like  the  following: — "You 
are,  indeed,  a  curious  fellow.  It  is  not  likely,  indeed,  that  I 
should  go  outof  my  way,  and  take  so  much  trouble  about  all 
that  remains  unobserved,  and  that  nobody  has  any  curiosity  to 
inspect  I  If  my  dress  is  decent  outside  that  is  all  that  is  needed, 
as  I  have,  thereby,  paid  my  tribute  to  respectability."  But 
other  individuals,  missnapen  by  fat,  with  stooping  shoulders,  and 
with  a  face  bearing  the  expression  of  sloth  and  effeminacy, 
would  blurt  out — "  Just  imagine  if  we  are  likely  to  place  our 
dignity  in  jeopardy  by  running,  jumping,  and  turning  and 
twisting,  about  in  such  an  odd  fashion  I  Go  among  the  Zulus : 
they  are  the  people  to  appreciate  your  advice  1 " 

There  are  those,  however,  who,  versed  in  pathological  science, 
might  bring  some  rational  objection,  likely  indeed  to  convince 
the  many.  They  might  say,  for  instance,  that  after  a  certain 
period  of  Ufe  any  pretensions  as  regards  strength  and  agility 
are  injurious  to  the  health,  and  that  the  majority  of  those  who 
should  allow  themselves  to  be  won  over  through  my  words 
would  pay  rather  dearly  for  their  imprudence — and  justly  so— 
and  dig  their  graves  before  the  time. 

The  very  example  of  the  Argyrasps  already  referred  to  stands 
out  as  a  proof  that  this  assertion  is  a  lame  one.  The  Argyrasps 
were  men  of  between  60  and  80  years  of  age,  who  in  military 
discipline  and  military  exercises,  in  sustaining  the  fatigues,  dis- 
comiorts,  and  hardships  inseparable  from  long  marches,  and  in 
hardihood  and  firmness  on  the  battle-field,  proved  themselves 
superior  to  the  men  belonging  to  the  younger  phalanxes. 

In  the  "  Lives "  of  Plutarch  we  also  find  examples  of  illus- 
trious men  who  having  passed  their  50th  year  were  as  strong 
and  active  as  any  young  warrior. 

In  our  own  day  it  is  not  uncommon  to  remark  the  vigorous 
and  enviable  state  of  health  of  those  who,  at  an  advanced  age, 
have  continued  to  devote  themselves  to  hunting  and  sport ;  and 
this  offers  an  undeniable  proof  that  exercise,  even  when  violent, 
is  productive  not  only  of  no  harm  but  indeed  of  much  good  to 
those  on  whom  the  winter  season  of  life  shows  white  upon  the 
head. 

To  such  opponents  I  may,  on  the  other  hand,  observe  that,  as 
I  have  already  said,  my  programme  is  not  to  be  followed  out 
fully  and  at  once  but  by  degrees.  I  will  also  add  that  they 
who,  having  accepted  my  advice,  should  succeed  in  going 
through  all  the  exercises  I  have  above  indicated  and  should 
wish  to  continue  them  as  an  excellent  method  of  preventing  all 
kinds  of  illness,  must  nevertheless  not  always  repeat  them  in 
totOy  unless  they  experience  a  positive  craving  in  the  muscular 
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system  to  go  through  the  whole  programme.  It  is  asef al  and 
wise  to  change  at  times  the  above  exercises ;  that  is  to  practice 
more  especially  some  for  a  time  and  neglect  others,  and  then 
take  up  the  latter  and  neglect  the  former ;  or  proceed  as  is 
done  in  the  "  arsenic  cure  ' ;  that  is  begin  with  very  little, 
gradually  extend  the  programme  until  it  includes  all  the  exer- 
cises, and  again  descend  bv  degrees  to  the  elementary  movements. 
In  this  way  every  one  will  have  it  in  his  power  to  derive  benefit 
from  this  discipline,  and  medical  men,  who  generally  know  next 
to  nothing  about  the  therapeutics  of  the  gymnastic  art,  will 
be  greatly  astonished  to  witness  the  metamorphosis  which  will 
have  taken  place  in  the  organism  of  the  neo-gymnast,  no  longer 
their  patient. 

I  could  mention  many  facts,  but  the  history  of  my  own  case 
is  sufficient. 

I  venture  again  to  assert  that,  unfortunately,  few  medical 
practitioners  have  from  their  own  experience  any  knowledge  of 
the  tonic  and  healing  effects  of  educational  gymnastics ;  and  it 
would  be  for  the  good  of  humanity  if  the  medical  student,  in 
order  to  obtain  the  degree  of  doctor,  were  obliged  to  be  fully 
cognizant  of  the  value  of  physical  education,  and  submit  to  a 
severe  examination  in  all  the  different  branches  of  its  teachings 

Most  illnesses  have  their  root  in  the  inertness  in  which  our 
organism  is,  in  accordance  with  modem  habits,  for  the  most 
part  condemned  to  languish.  Inertia  impedes  and  corrupts  the 
regular  functions  of  our  bodily  mechanism,  especially  if  coupled, 
as  it  generallyis  with  over-abundant  nourishment.  Our  modern 
followers  of  ^sculapius  could  therefore  do  nothing  better  than, 
having  first  through  their  own  experience,  convinced  themselves 
of  this  truth,  prevent  sickness  by  inculcating  the  principles  and 
practice  of  physical  culture,  which  constitutes   an  invaluable 

fanacea.*  But — and  it  can  easily  be  surmised  that  the  "but" 
am  about  to  give  utterance  to  is  indeed  a  terrible  one — but  of 
what  use  would  the  healing  art  become  if  everybody  knew, 
appreciated,  and  applied  this  easy,  and  I  may  say  recreative 
mode  of  preventing  illness  of  almost  every  kind?  I  leave 
it  to  you  to  meditate  over  this  query,  and  to  t«ll  me  if  this 
state  of  things  be  not  an  anomaly  in    our  present  civilisation. 

*  I  feel  obliged  to  apologise  for  these  words  of  mine  to  many  excellent 
physicians  who  have  of  late  years  afforded  brilliant  proofs  of  how  they 
appreciate  the  great  advantages  to  be  derived  from  physioU  education,  thsit  is, 
from  gymnastic  exercises,  by  people  both  in  good  and  ill  health,  and  particu- 
larly by  children  affected  with  rackitts  (rickets) ;  and  I  cannot  help  mentioning, 
as  worthy  of  public  esteem  and  gratitude,  Professor  Alberto  Gamba,  of  Turin, 
who  deserves  well  of  his  country  for  the  humanitarian  feeling  which 
prompted  him  to  initiate  the  cure  by  gymnastics  of  children  affected  with 
rickets,  and  who  has  earned  imperishable  fame  by  the  splendid  results  he  has 
thereby  obtained. 
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The  medical  art  has  indeed  no  interest  in  preventing  diseases, 
naj,  every  effort  made  in  this  direction  is  necessarily  hostile, 
not  to  say  fatal  to  its  object  and  ministrations.* 

It  were  vain  for  me  to  prolong  my  discourse  on  this  point,  and 
I  therefore  leave  it  to  every  one  to  make  the  use  he  likes  of  my 
words.  Certain  it  is  that  since  the  beginning  of  this  century 
great  strides  have  been  made  respecting  the  culture  of  the  body,, 
and  that  even  in  this  country  (Italy)  this  idea  has  also  gradually 
developed,  so  that  we  may  be  justified  in  hoping  that  we  are 
nearing  a  time  in  which  we  shall  be  on  an  equal  footing  in  this 
respect,  not  only  with  Germany  but  also  with  England  herself. 

Our  present  Minister  of  Fublic  Instruction,  a  man  well 
known  for  his  eminence  in  science,  will,  we  trust,  give  a  fresb 
impulse  to  the  ideas  and  principles  of  which  Francesco  de 
Sanctis  was  the  promoter,  if  he  determines  on  calling  to  Rome 
some  of  the  more  authoratitive  devotees  to  gymnastic  disci- 
pline, in  order  to  consult  them.  And  I  say  this  because  men 
who  have  thoroughly  studied  Physiology — one  of  whom  is  our 
Minister,  Baccelli—  are  too  apt  to  thiuK  that  the  light  of  such 
Science  is  sufficient  to  enable  them  to  know  all  that  is  required 
in  order  to  educate  our  organisno  in  such  a  manner  as  to  endow 
it  with  the  necessary  vigour  and  robust  health;  whereas  Phy- 
sical Education  is  too  complex  a  matter  to  allow  of  the  rules  by 
which  it  must  be  guided  to  be  easily  established,  without  con- 
sulting those  who  have  grown  grey  in-  making  it  their  special 
study.  I,  for  my  part,  who  have  always  teen  particularly 
devoted  to  this  branch  of  education,  should  wish  that  the 
Minister  for  Public  Instruction  would  appoint  a  Commission  of 
three  persons  to  visit  Switzerland,  Germany,  Belgium,  Holland,, 
Denmark,  Sweden,  France,  England,  and  the  United  States  of 
America,  inspect  every  college,  lyceum  and  university,,  and  also 
all  the  most  noted  gymnasiums,  and  on  their  return  home  draw 
up  a  report  of  all  that  Educational  Science  has  tried  and  found 
expedient  in  these  parts  of  the  world,  in  order  to  bring,  as  far 
as  possible,  to  perfection  the  human  frame  of  both  sexes. 

In  this  manner  our  Minister  would  easily  be  able  to  judge- 
what  had  best  be  done  in  order  that  our  ancient  race  should, 
through  this  bodily  discipline,  obtain  the  elements  requisite  for 
being,  even  in  our  present  period,  second  to  no  other  on  earth. 
He  would,  to  my  mind,  be  accomplishing  an  act  of  the  greatest 

*  A  medical  man,  my  intimate  acquaintance,  to  whom  I  expressed  these 
ideas,  accusing  him  of  cynicism  because  he  was  loth  to  recommend  hygienic 
gynmastics,  for  fear  it  would  '*  frighten  away  birds  from  his  trap,**  answered 
me  thus:  "  Well,  after  all,  we  can  even  allow  the  practice  of  gymnastics,  for 
when  we  consider  that  a  single  dancing-party  is  enough  to  afiord  us  food  for 
a  whole  year  we  ought  to  be  well  satisned." 
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patriotism,  which  would  speedily  realize  the  wish  expressed  by 
Massino  d' Azelio :  ^^  Now  that  Italy  is  madsj  we  mtut  make  the 
Italians  to  suit  itJ* 

Some  five  or  six  years  ago  Disraeli,  in  one  of  his  speeches  in 
the  British  Parliament,  said,  ^^  that,  after  all,  the  first  people  in 
the  world  would  be  the  one  possessed  of  the  greatest  amount  of 
health/'  Physical  Education,  well  understood  and  well  applied, 
is  alone  fitted  to  realize  this  idea  and  endow  a  nation  with  this 
pre-eminence;  especially  if,  together  with  its  teachings,  we 
enforce  also — and  sooner  or  later  we  must  come  to  this — ^the 
study  of  Hygiene  and  Physiology. 

I  cannot,  however,  help  repeatinff  here  what  I  have  main- 
tained on  other  occasions,  namely,  that  methodical  gjrmnastics 
cannot  solely  and  alone  educate  the  youthful  frame  in  a  way 
best  suited  for  all  the  requirements  of  practical  life ;  there  are 
other  exercises  which  are  equally  neediul  in  order  to  promote 
robustness  and  energy,  and  tney,  too,  must  be  taken  into  account 
and  practised  alternately  with  gymnastics.  I  mean  such  re- 
creative games  as  are  largely  practised  in  England  in  all  the 
schools  throughout  the  kingdom — games  which  have  the  effect 
of  rendering  boys  daring,  fearless,  hardy,  and  self-reliant.  This 
is  the  great  secret  of  British  Education,  and  it  would  be  well 
that  Italy  should  adopt  it,  without,  however,  neglecting  the 
teachings  of  gymnastics,  which  tend  to  the  more  symmetrical 
development  of  every  part  of  the  body.  These  violent  struggles 
(such  games  are  violent  struggles),  besides  engendering,  i  say, 
strength  and  valour  in  the  body,  also  tend  to  form  the  character 
endowing  youth  with  moral  energy  and  self-reliance.  By  their 
means  boys  learn  to  prefer  all  that  is  manly,  courageous,  and 
noble,  to  what  is  artificial,  small-minded,  and  vile. 

We  live  in  a  period  of  transition.  The  ideas  of  the  past  are 
fast  disappearing  with  the  dismal  night  whereon  the  words, 
"Ignorance,  Privilege,  Slavery,"  are  still  legible,  and  a  new 
era  is  being  inaugurated,  inscribed  with  the  brilliant  legend, 
"  Light,  Brotherhood,  Freedom." 

To  quote  Gabriele  Rosetti's  beautiful  lines : — 

"  Sei  pur  bella  con  gli  astri  nel  crine 
Che  rifulgon  quai  vivi  Zafliri ; 
E  pur  dolce  quell '  aura  che  spin, 
Porporina  foriera  del  di !" 

Which  we  may  translate  thus  : — 

How  beauteous,  crowned  with  stars  that  shine 

All  vivid  like  the  sapphire's  ray — 
How  soft  and  pure  the  air  of  thine. 
Thou  roseate  herald  of  the  day  I 


0.  8.  FKNZI.  181 

Our  modest  voice  in  favour  of  Physical  Education  is  in  full 
harmony  with  this  splendid  herald  of  the  coming  day.  Whereas 
in  the  past,  ignorance  and  tyrany  wished  to  keep  men  poor 
both  in  body  and  mind ;  in  the  era  we  are  now  enterin^^  upon, 
man  must  prepare  for  the  battle  of  life  by  equipping  himself 
with  vigour  and  perfection  of  frame  as  well  as  with  nobleness 
of  mina  and  heart.  It  is  the  whole  man  that  is  now  demanded 
— man  in  full  possession  of  all  his  attributes  and  faculties,  for 
thus  alone  can  he  be  in  harmony  with  the  new  order  of  things. 

It  is  a  source  of  satisfaction  for  us  Italians  to  know  that  we 
descend,  with  more  or  less  of  mixture,  from  a  powerful  race — a 
conquering  race,  perhaps  the  bravest  and  most  gifted  of  all,  and 
that  it  is  but  necessary  to  stir  the  still  smouldering  embers  in 
order  that  our  race  may  regain  possession  of  its  former  virtue 
and  worth. 

My  task  is  done. 


APPENDIX. 

The  Physical  Education  of  the  gentler  sex  being  also  a 
primary  question,  I  may  be  permitted  to  reproduce  a  portion  of 
a  paper  on  Gymnastics  which  I  read  before  the  Philological 
Society  in  Florence  on  the  12th  of  Mav,  1879. 

And  here  in  connection  with  the  suDJect  of  Gymnastics  for 
females,  I  feel  bound  to  mention  a  female  school  which  is 
unique  in  the  world,  namely,  Vassar  College,  on  the  banks  of 
the  Hudson  River,  about  50  miles  from  New  York.  Vassar 
College  was  built  by  Matthew  Vassar,  who,  having  no  children, 
devoted  his  riches  to  endowing  his  native  country  with  this 
model  school.  He  travelled  much  all  over  Europe,  visiting  the 
most  renowned  female  institutions,  and  on  his  return  home  to 
America,  bought  a  large  piece  of  land  on  the  Hudson,  and 
founded  this  educational  establishment  for  young  ladies,  where 
a  complete  moral  and  intellectual  education  is  given  hand  in 
hand  with  an  equally  complete  education  of  the  body.  Thus  in 
the  spacious  park  which  surrounds  the  building  there  are  a 
magnificent  gymnasium,  a  riding  school  provided  with  excellent 
horses,  various  lawns  for  recreative  games  adapted  for  young 
ladies,  and  various  artificial  lakes  for  swimming,  rowing,  ana 
skating.  In  this  school  there  are  now  500  pupils,  and  as  soon 
as  there  is  a  vacancy  it  is  immediately  filled  up,  for  the  appli- 
cations for  admission  are  counted  by  the  hundred. 
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Would  that  a  second  Duke  of  Galliera  would  endow  Italy 
with  a  similar  college  for  young  ladies !  Many  suppose  that 
physical  education  is  not  proper  for  the  gentler  sex.  This  is  a 
sad  mistake.  Woman  is  intended  by  nature  to  become  a  mother, 
and  if  she  be  not  in  a  vigorous  state  of  health  her  offspring 
cannot  but  pay  the  penalty.  It  is  the  duty  of  all  of  us  to  devote 
our  best  care  to  rendering  our  body  as  healthy  and  perfect  as 
we  can,  but  that  duty  is  undeniably  paramount  in  woman. 

Eugene  Pay,  the  well-known  and  renowned  French  gym- 
nasiarh,  observes  :  "  That  we  find  in  Genesis  that  God  created 
woman  from  a  piece  of  flesh  taken  from  Adam ;  but  that  in 
our  actual  life  the  reverse  is  the  case,  inasmuch,  as  everyone 
knows,  it  is  from  the  flesh  of  woman  that  the  embryo  develops 
and  becomes  a  human  creature :  and  it  thence  follows  that  it  is 
woman's  sacred  duty  to  be  brought  up  so  as  to  be  possessed  of 
florid  and  robust  health." 

He  then  adds  that  women  must  practise  gymnastics  if  they 
wish  to  be  "healthy,  well-developed,  graceful,  vigorous,  ana» 
especially  handsome. 

I  repeat  that  I  wish  there  were  in  Italy  a  Vassar  College, 
as  we  need  henceforth  that  our  women  should  be  educated  so  as 
to  fully  discharge  their  mission. 


SECTION   II. 

ENGINEERING  AND  ARCHITECTURE. 


ADDRESS 

By  Fbofessob  Rooeb  Smith,  F.R.LB.A., 

FBSSrDENT  O?  THB  BSCnON. 


In  opening  the  proceedings  of  this  seciion,  I  propose  to 
address  some  remarks  to  you  on  a  subject  which  I  trust  you 
will  feel  to  be,  at  any  rate,  an  appropriate  one,  and  one  suggest- 
ing many  topics,  namely — London  dwellings.  And  I  have 
selected  such  a  subject  in  preference  to  attempting  a  general 
review  of  the  wide  field  presented  by  the  sanitary  aspects  of 
architecture  and  euOTueering,  believing  that  the  more  limited 
task  was  one  which  1  could  better  perform,  and  that  perhaps 
for  once,  as  a  change,  it  might  not  be  unacceptable  to  your- 
selves. 

The  capital  of  Great  Britain  is  the  most  remarkable  city  of  the 
world  for  wealth,  influence,  and  extent  Its  population  equals 
that  of  a  province,  and  is  singularly  well  situated  for  scientific 
observation  on  account  of  ite  concentration,  and  of  the  com- 
paratively uniform  conditions  under  which  it  is  placed.  The 
sanitary  state  of  London  will  always,  for  these  reasons,  attract 
marked  attention.  Nor  is  it  devoid  of  personal  interest  to 
most,  for  there  are  very  few  even  of  those  living  elsewhere, 
who  have  no  friend  or  relation  among  the  vast  crowds  drawn  to 
the  capital  by  that  strange  attraction,  resembling  that  of  a 
loadstone,  which  it  exerts  over  every  part  of  the  country. 

Lastly,  I  may  as  well  confess  that  the  subject  has  suggested 
itself  to  me  very  much  from  the  fact  that  it  has  been  my  lot  to 
live  and  work  as  an  architect  in  London  for  a  good  many  years 
so  that  the  dwellings  of  London  people,  rich  and  poor,  have 
become  familiar  to  me^  and  I  may  be  able  consequently  to  speak 
from  personal  experience. 
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Let  US,  to  begin  with,  consider  some  of  the  conditions  under 
which  the  inhabitants  of  London  live  and  build  their  houses, 
taking  first  the  physical  ones  of  situation,  climate,  .materials, 
&c.,  then  the  social  conditions,  then  those  imposed  by  law, 
and  lastly  the  economic  and  financial  conditions. 


London  stands  on  a  noble  tidal  river,  sufficiently  near  the 
estuary  for  the  tide  to  cause  the  Thames  to  rise  and  fall,  and 
its  current  to  turn  backwards  twice  in  the  twen^-four  hours. 
The  principal  tributary  near  London — the  river  Lea — ^falls  in 
just  east  or  the  city,  and  drains  the  flat  part  of  Essex.  A  small 
tributary  stream  oi  fine  sweet  water,  the  New  River,  has  been 
entirely  absorbed  for  the  water  supply  of  a  part  of  London. 
Two  or  three  others,  as  the  Fleet  and  the  Ravensbourne,  are 
now  sewers.  The  land  north  of  the  Thames  is  most  of  it  gently 
undulating,  sloping  up  to  a  range  of  tolerably  high  ground 
about  four  miles  off,  at  Hampstead  and  Highgate. 

South  of  the  Thames  and  lining  its  banks,  there  is  a  great 
deal  of  very  flat  land,  and  east  of  the  city,  both  north  and 
south,  level  moist  plains  extend  for  a  great  distance.  West- 
wards the  country  is  hilly,  and  high  land  is  also  found  south  of 
the  Thames  at  some  distance. 

The  subsoil  is  a  dense  tenacious  firm  blue  clay,  known  as  the 
London  clay.  This  is  met  with  at  various  depths,  but  never  far 
from  the  surface,  under  the  whole  of  London.  The  surface 
soil  is  to  a  great  extent  a  less  compact  clay,  but  in  some  locahties 
it  consists  of  gravel  and  sand,  and  near  the  southern  bank  of 
the  river  there  are  maiiy  spots  where  we  meet  with  peat  thinly 
covered  with  accumulated  soil.  This  peat,  I  need  hardly  add,  is 
permeated  by  the  water  from  the  river  (which  will  be  found  to 
rise  and  fall  with  the  tide  in  any  deep  excavation),  while  every- 
where else  the  rain-water  either  remains  on  the  surface  where 
that  is  clay,  or  only  penetrates  through  a  thin  pervious  upper 
stratum  till  it  reaches  the  London  clay. 

This  circumstance  combines  with  the  large  surface  of  water 
in  the  river  and  the  docks  to  render  the  London  climate  a 
decidedly  damp  one,  notwithstanding  the  moderate  rainfall. 
A  most  noteworthy  index  of  this  dampness  occurs  in  the  famous 
November  fogs,  the  worst  of  which  produce  a  gloom  deeper  than 
anything  since  the  Plague  of  Egypt. 

The  Thames  is  the  only  easily  accessible  source  of  water 
supply,  and  the  only  very  ready  channel  for  carrjdng  away 
sewage.  It  is  ill  adapted  for  the  former  purpose,  owing  lo  the 
inhabited  state  of  its  upper  reaches,  and  for  the  latter,  owing 
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to  the  effect  of  the  tides.  Snch  improvements  as  have  been 
made  have,  as  yet,  only  resulted  in  mitigating  the  disadvantages 
by  moving  the  intake  of  the  various  water  companies  higher  and 
higher  up  the  river,  and  the  outlet  of  the  Metropolitan  araina^ 
svstem  lower  down,  but  have  not  effected  a  radical  reform  m 
either  direction. 

The  City  of  London  was  anciently  founded  on  the  north  side 
of  the  river,  and  down  to  a  time  comparatively  recent  the  south 
bank  was  not  thickly  inhabited.  As  soon  as  people  began  to 
extend  beyond  the  city  walls,  the  phenomenon  so  common  in 
great  cities  showed  itself,  and  the  wealthy  moved  westwards, 
leaving  the  poor  to  extend  eastwards.  Various  causes  have  led 
to  a  prodigious  increase  in  the  extent  of  London,  and  it  is  now 
difficult  to  assign  limits  to  what  is  almost  more  a  compact  pro- 
vince than  an  extended  city.  Places  that  formerly  were  remote 
suburban  villages  have  been  now  completely  swallowed  up,  and- 
many  outlying  districts  that  are  situated  outside  the  metropoli- 
tan boundary  are  really  connected  with  the  heart  of  London  by 
unbroken  lines  of  streets  and  houses.  You  may  now  go  from 
Highgate  on  the  north  to  Penge  on  the  south,  a  distance  of 
about  ten  miles,  or  from  Stratford  on  the  east  to  Hammersmith 
on  the  west,  a  distance  of  about  twelve  miles,  without  passing 
an  unoccupied  field. 

The  Conmiissioner  of  Police  of  the  Metropolis,  in  his  report 
for  the  year  1881  (the  last  published),  states  the  area  of  Loiidon 
at  688  square  miles,  and  adds  that  the  population  in  that  year 
was  estimated  at  4,788,657  persons,  having  risen  to  that  enor- 
mous figure  from  3,808,360  in  the  year  1871.  No  doubt  at 
this  time  (near  the  close  of  1883)  it  has  reached  the  total  of 
5,000,000  persons. 

It  will  be  easily  understood  that  even  the  refuse  from  so  large 
a  city  constitutes  a  great  difficulty.  Much  land  is  now  occupied 
by  houses  which  once  was  so  far  out  of  the  way  that  it  was 
used  as  a  deposit  for  ashes,  dust,  and  garbage. 

London  streets,  even  important  ones,  are,  generally  speaking, 
narrow,  and  the  houses  low.  In  some  of  the  newer  districts 
wide  streets  have  been  laid  out,  and  the  exigencies  of  traffic  are 
constantly  causing  old  thoroughfares  to  be  widened  and  straight- 
ened at  enormous  expense.  In  many  of  the  oldest  parts  of 
London,  however,  tortuous  lanes,  and  narrow  alleys,  and  blind 
streets  abound,  and  the  houses  have  little  or  no  land  in  the 
shape  of  forecourt  or  backyard  attached.  London  enjoys  a 
compensation  for  her  narrow  thoroughfares  in  the  number  of 
fine  open  spaces.  The  parks  have  been  well  called  the  lungs  of 
London ;  and,  in  addition  to  them,  the  many  squares  and  the 
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wide  channel  of  the  Thames  provide  a  sensible  and  welcome 
relief  from  the  crowded  and  compact  mass  of  dwelling-houses. 

The  materials  available  for  buildinff  constitute,  perhaps,  the 
most  important  of  the  physical  conditions  of  any  city  next  to 
those  created  by  the  site  on  which  it  is  built.  No  building 
stone  is  found  within  easy  reach  of  London,  consequently  there 
are  no  stone-built  dwellmg-houses.  It  is  true  that  here  and 
there  an  expensively-built  house  is  faced  with  stone,  but  even 
then  the  heart  of  the  wall  is  of  brick,  and  for  our  purposes 
London  houses  must  be  considered  as  all  brick  built.  London 
bricks  are  made  of  brick  earth,  with  which  a  portion  of  ashes  or 
fine  coal  dust  has  been  mixed.  They  are  hand  made  and  burnt 
in  a  clamp,  not  a  kiln,  and  the  effect  of  great  heat  upon  the 
particles  of  coaly  matter  in  the  substance  of  the  brick  is  to 
Ignite  them  and  promote  the  burning  of  the  bricks  equally 
throughout,  leaving  it  then  somewhat  porous  and  light,  but 
hard.  ,  The  article  so  produced  is  called  a  stock  brick ;  it  is  not 
handsome  in  shape  or  colour,  but  is  in  other  respects  good  to 
build  with  if  well  burnt.  Unfortunately  a  very  large  number 
of  under-burnt  bricks,  which  are  soft  and  very  absorbant  of 
moisture,  are  produced  and,  as  a  rule,  used.  Sand  and  gravel 
are  plentiful  and  mostly  of  good  quality.  Good  lime  is  also 
easily  obtained,  and  beyond  this  short  list  all  the  materials 
needed  for  building  must  be  brought  from  a  distance.  London 
is,  however,  so  well  supplied  with  means  of  land  and  water 
carriage  that  there  is  little  difficulty  in  obtaining  any  material 
in  any  quantity ;  and  the  great  demand  for  timber,  slates,  and 
some  sorts  of  stone  has  stimulated  trade  and  created  so  much 
competition  that  the  average  prices  of  many  of  these  are  by  no 
means  high,  and  the  supply  rarely  deficient,  considering  the 
distance  from  which  they  come. 

Two  excellent  artificial  building  materials  are  products  of  the 
vicinity,  and  both  exceptionably  valuable.  I  allude  to  Portland 
cement,  the  manufacture  of  which  is  carried  on  largely  on  the 
banks  of  the  Medway  a  few  miles  from  London,  and  to  glazed 
earthenware  for  drain  tiles  and  similar  purposes,  which  is 
largely  manufactured  in  Lambeth. 

n. 

Turning,  now,  to  what  I  have  called  the  social  conditions,  the 
first,  and  by  far  the  most  conspicuous,  is  the  constant  pressure 
of  increasing  population.  Families  are  growing  up  witliin,  and 
are  pouring  m  from  without;  for  one  who  leaves  London 
there  ai*e  twenty  who  come,  and  a  rapid,  restless^  resistless 
growth  is  the  result. 
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This  growth  is  clearly  shewn  by  the  increase  of  the  popula- 
tion in  the  decennial  period  above  referred  to.  This  amounted, 
according  to  the  figures  already  quoted,  to  an  addition  of 
908,297  persons,  or  of  more  than  25  per  cent,  to  the  population 
as  it  stood  in  1871.  In  these  ten  years  from  1871  to  1881,  no 
fewer  than  162,525  houses  were  built,  extending  over  500  miles 
of  squares  and  streets,  and  the  rateable  value  of  the  Metropolis 
rose  from  £19,809,000  to  £26,862,819.  In  the  year  1881  alone 
26,170  new  houses  were  built,  covering  a  length  of  86  miles 
and  384  yards. 

I  have  already  spoken  of  the  vast  size  of  London,  but  its 
constant  increase  is  at  least  as  remarkable.  It  will  be  easy 
to  understand  that  the  enormous  size  and  rapid  growth  of  the 
metropolis,  and  the  constant  pressure  under  which  its  affairs, 
of  every  sort,  are  transacted,  combine  to  render  it  most  diiScult 
to  change  anything,  or  carry  out  any  measure  that  affects  all 
London.  When,  for  example,  the  main  drainage  of  London 
was  remodelled,  about  a  quarter  of  a  century  ago,  it  was  a 
colossal  work.  Improving  the  water  supply  of  London  has,  as 
you  all  know,  proved  so  much  more  formidable  a  business  that 
it  has,  as  yet,  defied  the  efforts  of  the  Legislature  ;  and  when, 
some  years  ago,  measures  were  taken  for  obtaining  a  high- 
pressure  service,  it  was  calculated  that,  to  carry  this  improve- 
ment out  in  every  house  in  London,  would  throw  upon  the 
inhabitants  an  expenditure  which  was  reckoned  by  one  of  the 
best  authorities  in  millions  of  money. 

The  habits  of  those  occupying  this  vast  area  are,  of  course, 
diverse  in  the  extreme,  but  still  they  are,  in  some  very  marked 
particulars,  definite,  and  have  a  bearing  on  house  sanitation. 

Perhaps  the  most  strongly-marked  London  peculiarity  is  the 
desire  to  live,  or  seem  to  live,  in  a  house  of  one's  own.  No 
Londoner,  rich  or  poor,  is  at  ease  living  at  a  boarding-house,  at 
a  hotel,  or  in  a  building  obviously  erected  for  many  families. 
Vast  numbers  do  live  in  lodgings,  but  then  they  prefer  a  house 
of  such  a  stamp  as  might,  by  an  amiable  fiction,  be  supposed  to 
be  their  own ;  and,  as  a  consequence,  the  dwellings  of  the  poor 
— and  not  only  the  poor,  but  of  every  class  above  them — are  of 
moderate  size,  consiaering  the  people  who  occupy  them.  One 
result  of  this  is,  that  there  is  very  little  demand,  as  yet,  for  high 
houses,  and  that  vast  spaces  of  land  are  occupied  by  houses  of 
two  storeys  high. 

Another  peculiarity — in  which,  however,  the  Londoner  only 
shares  the  national  prejudice — is  the  universal  use  of  open  fire- 
places. No  house  IS  heated  by  anything  else,  and  hardly  any 
room  in  any  house  is  without  its  fireplace.  The  result  is  of 
great  advantage  to  each  individual,  of  serious  detriment  to  the 
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community.  Every  room  has  a  ventilating  tube,  of  a  rough 
construction,  of  about  100  inches  sectional  area,  more  or  less, 
and  this  tends  to  secure  a  large  amount  of  change  of  air ;  but  the 
smoke  from  the  fires  which  are  lit  ^n  these  countless  fireplaces 
pollutes  the  air,  and  makes  the  London  atmosphere  unhealthy. 

There  is  also  a  universal  prejudice  in  favour  of  the  sash 
window,  sometimes  playfully  called  the  guillotine,  as  compared 
with  the  casement  window,  which  is  equally  universal  in  France. 
The  sash  is  decidedly  more  advanta^ous  for  a  damp  climate, 
and  is  a  better  ventilator,  whenever  it  is  desirable  to  open  the 
window  a  little  way. 

Many,  at  any  rate,  among  those  who  reside  in  the  outskirts, 
are  remarkably  ready  to  migrate  from  one  quarter  to  another,  so 
much  so,  that  not  a  few  systematically  change  their  dwelling  every 
three  years.  The  result  of  this  is  that  much  less  care  is  taken 
in  the  selection  of  a  house,  much  less  money  is  expended  in 
remedying  defects,  and  maay  more  serious  evils  are  patiently 
put  up  with  than  would  be  the  case  were  persons  more  in  the 
habit  of  living  long  in  one  house ;  in  fact,  but  for  this  custom  a 

f'eat  many  serious  defects,  sanitary  and  otherwise,  would  hardly, 
think,  have  become  quite  so  gross  and  serious  as  they  actually 
are. 

m. 

The  third  element  in  determining  the  conditions  under  which 
the  Metropolis  is  built  is  furnished  by  the  Acts  of  Parliament 
that  regulate  buildings  and  streets  and  drains,  and  the  official 
administration  of  these  Acts. 

There  have  been  building  Acts  in  London  ever  since  the 
period  of  the  Gfreat  Fire,  mainly  directed  to  diminishing  the  risk 
of  another  general  conflagration.  Of  the  Acts  now  in  force, 
which  are  nxunerous,  the  most  important  are  the  Metropolis 
Local  Management  Act  and  the  Metropolitan  Building  Act, 
with  sundry  amending  Acts.  The  former  of  these  contains, 
speaking  broadly,  the  regulations  as  to  drains  and  streets,  the 
latter  those  affecting  buildings.  The  central  authority  for 
drainage,  &c.,  within  the  ancient  and  comparatively  small  limits 
of  the  City  proper  is  the  City  Commissioners  of  Sewers,  a  branch 
of  the  Corporation.  That  for  the  rest  of  the  Metropolis  is  the 
Metropolitan  Board  of  Works — having  affiliated  to  it  a  series  of 
Local  JBoards,  each  consisting  of  a  group  of  parishes  or  a  single 
parish.  Drainage  is  under  the  direction  of  surveyors,  who  are 
the  salaried  officers  of  the  various  Local  Boards.  The  Building 
Act  is  administered  by  a  large  number  of  District  Surveyors, 
who  are  architects  in  practice,  and  each  entrusted  with  the 
supervision  of  the  buildings  in  one  locality. 
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The  Bmlding  Act,  besides  attempting  to  secure  a  minimum  of 
strength  and  solidity  in  walls,  and  requiring  many  precautions 
against  the  risk  of  fire,  contains  some  sanitary  regulations  of 
considerable  importance  and  value,  though  the  Management  Act 
is  the  one  maimy  directed  to  sanitation. 

In  what  may  be  well  called  the  outer  zone,  outside  the  Metro- 
politan area,  vast  districts  have  been  and  ^^^  being  built  over. 
These  localities,  so  far  as  they  are  supervised  at  all,  come  under 
the  action  of  the  Public  Health  Act.  Attention  is  usually  paid 
to  their  drains,  though  but  very  little  supervision  has,  as  yet, 
been  extended  to  the  dwelling  houses,  no  bye-laws  affecting 
houses  having  till  lately  been  passed  in  some  districts.  More- 
over, where  such  rules  exist,  a  sapervision  as  thorough  as  that 
exercised  within  the  Metropolitan  area  by  District  Surveyors, 
is  not  provided. 

My  own  impression  is  that  in  the  parts  of  London  within 
the  Metropolitan  area  legislation  goes  as  far,  or  nearly  as  far, 
as  it  can  oe  usefully  carried.  But  there  are  many  points  in 
which  Acts  of  Parliament,  however  good,  and  however  well 
enforced,  fail,  and  must  fail  to  secure  the  public  against  the 
effects  of  their  own  apathy  in  everything  that  relates  to  the 
healthiness  of  their  nouses,  combined  with  those  due  to  the 
ignorance  and  cupidity  of  builders,  who  have  no  desire  to  do 
Ijieir  work  well,  and  little  acquaintance  with  their  business. 

Legislation,  allow  me  to  point  out,  can  only  require  a  certain 
minimum  of  excellence,  ana  that  wluch  is  just  good  enough  to 
evade  the  penalties  due  to  a  breach  of  an  Act  of  Parliament 
may  yet  be  very  far  indeed  from  what  it  ought  to  be ;  or  would  be 
if  the  pablic  were  at  all  critical  as  to  the  sanitary  condition  and 
general  soundness  of  their  dwellings. 

If,  however,  it  is  possible  to-day  to  report  upon  the  material 
and  legal  conditions  under  which  building  is  going  on,  as  in  the 
main  lairly  good,  it  must  not  be  forgotten  that  they  have  not 
always  been  so.  There  was  a  time  when  the  only  sewers  were 
for  storm-water,  and  it  was  illegal  to  take  drainage  from  houses 
into  them,  and  as  a  result  in  the  older  parts  of  London  we 
constantly  come  upon  cesspools  in  the  most  objectionable  posi- 
tions, filled  with  old  decaying  matter,  and  sometimes  not  alto- 
gether disconnected  from  existing  house-drains.  There  was  a 
time  when  the  window-tax  caused  openings  to  be  both  small  and 
few,  and  led  to  dark  rooms;  and  when  many  of  the  underground 
cellars,  which  it  is  now  illegal  to  build  for  occupation  as  living 
rooms,  except  with  good  provisions  as  to  air  space,  were  tolerated, 
and  when,  owing  to  famine  prices,  and  high  duties  and  legis- 
lative enactments,  the  height  of  storeys  was  reduced  to  a 
minimum,  the  materials  were  saved  in  very  possible  way,  and 


190  ADDBSS8  TO  SlOnON  H. 

houses  which  can  never  be  thuroughlj  healthy  or  sound  were 
built  in  large  numbers. 

IV. 

What  I  have  called  the  economical  or  financial  conditions 
under  which  London  has  been  and  is  being  built  next  invite  our 
attention.  These  differ  from  those  which  obtain  in  many  parts 
of  England,  and,  though  they  may  at  first  sight  appear  to 
lie  a  little  outside  your  legitimate  province,  they  will  be  found 
to  bear  directly  on  the  subject  beiore  us,  and  exert  so  bad  an 
influence  on  London  houses  that  you  must  permit  me  to  lay  a 
hurried  sketch  of  them  before  you. 

It  is  not  the  custom  in  London  to  buy  freehold  land  for 
building  purposes,  unless  it  be  for  a  public  building.  Land  for 
dwelling-nouses  is  always  taken  on  lease.  The  usual  term  is 
a  remarkably  short  one.  Eighty  years  is  looked  upon  as  a 
very  long  term  indeed.  Sixty  years  is  a  very  usual  term,  but 
fifty,  or  even  forty  years,  are  not  unusual.  Building  leases 
rarely  contain  any  provision  for  renewal  or  extension  of  the 
term,  so  as  a  rule  the  transaction  amounts  to  this,  that  the 
freeholder  lends  his  land  for  say  sixty  years  on  the  conditions 
that  he  receives  an  annual  rental,  that  buildings  such  as  he 
approves  are  put  up,  and  that  at  the  end  of  sixty  years  the 
land,  with  the  buildings  on  it,  reverts  back  to  him.  There  are 
also  usually,  covenants  that  whatever  is  erected  shall  be  kept  in 
repair  by  the  person  building,  fair  wear  and  tear  excepted. 

The  rent  charged  for  the  land  is  termed  a  ground  rent.  It 
varies  according  to  the  situation,  between  the  extremely  wide 
limits  of  half  a  penny,  or  less,  to  half  a  sovereign,  or  more,  per 
superficial  foot  per  annum ;  but  in  ordinary  practice  for  dwel- 
ling-houses it  is  about  one-sixth  to  one-eighth  of  the  rental, 
which  will  be  obtained  for  the  house  from  an  occupier,  and  it 
forms  a  first  charge  on  the  house,  so  that,  if  it  be  left  unpaid, 
the  freeholder  can  seize  the  house.  As  a  consequence,  ground 
rents,  being  very  amply  secured,  usually  command  a  high  price 
in  the  market. 

Let  us  suppose  the  owner  of  land  bringing  in  an  agricultural 
rent  as  pasture-land  finds  that  one  of  the  railways  which  con- 
nect the  suburbs  with  London  is  making  a  station  near  his 
>roperty.  His  land  immediately  becomes  eligible  as  building- 
and,  and  is  thrown  into  the  market,  with  the  result  that, 
sooner  or  later,  and  without  any  expense  to  him,  it  is  let. 
Ordinarily,  a  large  plot  of  such  land  is  taken  by  a  speculative 
person,  or  middle-man,  who  can  command  a  little  money  and 
understands  this  kind  of  business.  The  middle-man  makes 
roads,  and  perhaps  drains,  and  lets  plots  fronting  these  roads  to 
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bnilders,  who,  with  borrowed  money,  proceed  to  erect  houses. 
If  the  speculation  succeeds  these  houses  in  due  time  find  tenants, 
and  immediately  after  that  the  series  of  interests  thus  created 
are  usually  sold  by  the  persons  who  created  them,  to  other  per- 
sons, who  buy  them  purely  as  commercial  speculations  or  invest- 
ments. The  freeholder  gets  for  his  share  ground  rents,  created 
without  expense  or  trouble  of  any  sort,  and  his  share  is  a  very 
saleable  commodity,  while,  sixty  years  hence,  or  so,  the  entire 
estate,  with  the  ruins  of  the  houses,  will  fall  into  the  hands  of 
his  representatives.  The  middle-man,  who  has  had  much  more 
troable  and  some  expense,  has  also  a  share,  sometimes  a  con- 
siderable share,  of  the  ground  rents,  for  he  arranges  to  let  the 
ground  in  plots  to  builders  for  considerably  more  than  he  has 
to  pay  for  it  as  a  whole.  These  enhanced  ground  rents  he  sells, 
and  this  concludes  his  share  in  the  whole  transaction.  More 
eager  sellers  than  the  middle-man,  and  far  more  eager  than 
the  freeholder,  are,  however,  the  actual  builders,  who  are, 
generally  speaking,  men  with  rib  capital  of  their  own, 
trading  on  the  verge  of  bankruptcy,  and  depending  for  their 
profit  mainly  upon  their  being  able  to  sell  sucn  interest  as  they 
nave  in  the  houses  they  build  promptly,  and  for  a  sum  larger 
than  their  outlay  in  building  materials  and  wa^es,  plus  the 
repayment  of  borrowed  money,  interest,  and  professional  charges. 
Such  is  the  machinery  by  which  the  larger  part  of  the  dwel- 
ling-houses in  London  are  erected.  Let  us  see  now  how  it 
works — ^for  the  good  or  ill  of  the  tenant. 

First  it  provides  him  a  house  of  some  sort  at  the  point  where 
he  wants  it,  and  with  about  the  requisite  number  of  rooms ;  and 
I  will  go  so  far  as  to  say  that  it  provides  the  average  Londoner 
with  a  house  that  seems  to  suit  nim,  for  houses  thus  built  are 
readily  taken  but  it  will  be  seen  that  there  is  absolutely  no  one 
whose  permanent  interest  it  is  that  the  buildings  shall  be 
soimd,  sweet,  and  safe  to  occupy.  The  original  landlord  is  sure 
of  his  ground-rents  and  has  no  further  interest,  the  middleman 
when  ne  exists,  and  the  builder,  at  any  rate,  seek  to  release 
themselves  from  any  connection  with  the  property  at  an  early 
day,  and  the  unlucky  tenant,  still  more  unlucky  if  he  has 
bought  the  lease  of  his  own  house,  finds  that  there  is  no  one  to 
whom  he  can  turn  for  any  redress  or  remedy,  whatever  goes 
wrong. 

There  is,  indeed,  one  advantage  which,  on  estates,  when  land- 
lords have  a  sense  of  public  duty,  the  system  of  building  leases 
does  possess,  and  it  is  this  : — 

The  landowner  can  lay  down  the  conditions  under  which 
alone  buildings  shall  be  put  up,  and  can  enforce  them  ;  but  for 
one  who  does  so  in  the  interests  of  public  health  and  for  the 
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welfare  of  the  future  occupiers  of  the  houses,  nineir  and  nine 
only  frame  such  regulations  as  conduce  to  the  benent  of  their 
own  pockets,  and  are  careful  to  shackle  the  speculating  builder 
with  few  or  no  conditions  of  a  character  which  he  might  con- 
sider onerous,  and  which  might  consequently  induce  him  to 
transfer  himself  and  his  building  operations  to  some  neighbouring 
estate. 

It  may,  perhaps,  be  asked  where  in  this  system  does  the 
architect  come  inf  My  answer  is,  nowhere.  The  bulk  of 
London  houses  are  not  designed  by  architects  and  not  superin- 
tended by  them.  The  first  and  last  time,  when  any  architect 
looks  into  them  with  a  critical  eye  is  in  too  many  cases  only 
when  they  are  offered  as  security  for  a  mortgage,  and  a  pro- 
fessional opinion,  not  upon  their  sanitary  state,  but  upon  tneir 
conmiercial  value  (a  very  different  matter)  is  asked  for.  1  am 
anxious  to  put  this  upon  record,  because  persons  occupyine 
houses  full  of  defects  are  only  too  apt  to  take  it  for  granted 
that  some  member  of  the  profession  to  which  I  have  the  honour 
to  belong  must  have  been  charged  with  the  supervision  of  the 
row  or  square  in  which  they  dwell,  and  that  to  this  unknown 
architect's  neglect  of  a  duty  whicn  was  never  cast  upon  him 
are  they  indebted  for  attacks  of  typhoid  or  diphtheria,  or  the 
risk  of  them. 

V. 

Let  us  now  turn  to  the  actual  London  as  it  has  grown  up 
under  the  conditions  I  have  endeavoured  to  sketch.  To  accom- 
plish this  I  will  invite  you  now  to  accompany  me  on  a  short 
tour  of  inspection  among  dwelling-houses  of  various  classes  in 
the  centre  and  suburbs  of  London. 

We  will  begin  with  a  house  of  the  very  first  class,  with  the 
condition  of  .which  I  am  well  acquainted,  one  occupying  an 
exceptionally  good  and  airy  as  well  as  fashionable  situation. 
This  house  has  had  for  tenant  one  person  at  least  of  the  very 
highest  ofiicial  and  social  position,  it  has  been  built  probably 
about  fifty  years,  and  is  one  of  several  forming  a  row.  The  first 
floor  contains  a  magnificent  suite  of  reception  rooms,  and  the 
whole  is  a  residence  fit,  and  only  fit,  for  a  nobleman.  Here  we 
shall  find  some  of  the  bedroom,  and  many  corridor  and  closet 
windows  opening  into  areas  of  great  height  and  comparatively 
small  dimensions,  one  closet  with  no  external  light  or  opening 
of  any  sort,  two  storeys  of  basement  rooms  and  vaults  where  air 
sta^ates  and  cannot,  except  to  a  very  limited  extent,  be  changed, 
and  drainage  presenting  nearly  every  defect  that  could  be  met 
with.  The  main  drain  ran  from  back  to  front  under  the  base- 
ment floor.    It  was  originally  a  brick  drain,  but  part  of  it  had 
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been  carelessly  replaced  by  tile.  The  brick  portion  had  leaked 
on  all  sides,  and  there  was  a  foul  accumulation  under  the 
floors  of  several  basement  rooms.  Sinks,  with  direct  communi- 
cation with  the  drains,  were  furnished  solely  with  the  traditional 
bell  trap,  and  on  the  first  floor  a  bath  had  been  placed  in  a  dark 
recess  out  of  the  principal  bedroom,  with  waste  and  overflow 
pipes  taken  into  tne  drainage  system  and  trapped ;  but  as  the 
bath  was  rarely  used  the  traps  were  all  dry,  and  so  a  constant 
stream  of  sewer  gas  was  poured  into  the  room,  where  probably 
during  the  greater  part  of  the  winter  a  fire  would  be  kept  up  to 
insure  its  being  drawn  in  at  a  brisk  rate.  Overflow  pipes  from 
cisterns  were  taken  direct  into  places  from  which  contamination 
was  inevitable,  and,  if  the  colour  of  the  scum  on  the  top  of  the 
water  was  any  clue,  did  rise.  There  was  no  ventilations  of 
drains  and  no  disconnection  of  sinks. 

Of  course  many  of  these  defects  admitted  of  a  remedy  of  one 
sort  or  another,  and  I  trust  that  none  of  them  that  was  reme- 
diable could  be  found  to-day  if  you  went  to  look  for  them,  but  I 
quote  them  as  shewing  what  existed  till  very  lately  in  one  house 
of  a  high  class,  and  undoubtedly  exists  in  many  others  of  the 
most  conunanding  exterior,  and  for  that  matter,  interior  also. 

Take  another  case  of  a  moderate-sized  family  house,  probably 
rather  older  than  the  last,  and  in  the  neighbourhood  of  one 
of  the  West  End  squares  that  passed  through  my  hands  for 
additions  and  repairs  some  years  ago.  I  hardly  expected  to 
have  to  re-model  the  drainage,  as  that  was  understood  to  have 
been  done ;  but  in  the  course  of  the  work  the  floor  of  the 
kitchen,  a  building  on  the  basement  level  and  behind  the  main 
house,  was  taken  up  to  put  in  an  underground  flue.  On  open- 
ing the  ground,  so  bad  a  smell  was  met  with,  that  a  thorough 
exploration  became  necessary.  The  whole  basement  floor  was 
taken  up,  and  it  was  found  that  the  house  stood  on  four  feet  of 
made  ground — ^that  is  to  say — material  brought  to  the  site. 
This  material  appeared  to  have  consisted  of  tne  emptyings  of 
cesspools,  and  the  scrapings  of  roads  in  about  equal  proportions, 
and  the  walls  had  actually  been  built  on  broad  platrorms  of 
plank  floated  on  the  top  of  this  soft  pestilent  mess.  The  whole 
was  removed,  the  clerk  of  works  being,  by-the-bye,  nearly  killed 
by  the  effects  of  the  bad  air  inhaled,  and  all  the  walls  were 
underpinned,  and  that  house  is  sound  and  sweet;  but  it  has 
neighoours  right  and  left  of  it,  and  for  anji;hing  I  know  to  the 
contrary,  they  stand  on  exactly  the  same  mouldering  mass  of 
corruption  which  underlay  this  one. 

Come  to  such  a  house  with  a  shop  as  we  shall  find  in  any 
street  in  the  West-End  of  London.  The  shop  occupies  the 
whole  of  the  plot  of  land,  having  been  pushed  as  far  back  as 
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possible,  over  the  back-yard  or  garden,  to  make  as  much  room 
as  could  be  got.  Below  it  is  a  basement  all  but  devoid  of  air, 
getting  some  light,  however,  at  the  front.  The  area  into  which 
it  opens  has  been  partly  paved  over  leaving  an  opening  with 
an .  iron  grating  wnich  has  been  recently  removed,  and  the 
opening  covered  with  patent  reflecting  glass  lights  impervious 
to  air.  A  series  of  vaults  under  the  foot  pavement  of  the 
street  open  out  of  this  area,  and  if  one  of  them  is  a  coal-cellaTi 
the  other  usually  contains  a  closet  and  a  foul  dustbin,  and  a 
gulley  grating,  probably  broken,  allows  the  drain  bielow  to  add 
a  fine  flavouring  to  the  choice  collection  of  smells  derived  from 
other  sources.  This  basement  is  often  used  as  a  kitchen,  and 
it  will  be  well  if  we  do  not  find  hidden  away  in  some  damp  aud 
dark  comer  the  servant's  bedstead. 

The  upper  rooms  are  used  as  living  rooms,  or  let  as  lodgings, 
and  in  the  top  storey  under  the  slates,  cold  in  winter  and  hot  in 
summer,  is  a  series  of  attics,  where  those  who  sleep  in  them  are 
at  the  mercy  of  everv  wind  that  blows. 

Now  come  across  the  Thames  with  me,  and  let  us  pay  a  visit . 
to  the  houses  of  the  very  poor  in  Lambeth,  or  Southwark,  or 
Bermondsey.  We  shall  find  large  spaces  thickly  covered  by 
dingy  two-storeyed  houses,  in  many  cases  fronting  to  thorough- 
fares so  narrow  and  tortuous  that  they  clearly  were  once  country 
lanes  built  upon  as  the  need  for  houses  arose,  without  any  at- 
tempt being  made  either  to  straighten  or  widen  them.  The 
houses  mostly  consist  of  six  rooms — three  on  a  floor.  But  here 
and  there  are  smaller  ones  of  four  rooms  only ;  while,  sometimes, 
a  few  three-storeyed  tenements  break  the  line.  The  storeys  are 
low,  rooms  small,  walls  thin — one  brick  thick  only,  bulged, 
cracked'  and  falling,  and  mortar  decajring  out  of  the  joints ;  the 
roofs  are  covered  with  tiles,  and  let  the  water  in  with  every 
shower ;  the  plaster  is  falling  from  the  ceilings  and  partitions,  the 
walls  foul  with  smoke  and  curt,  floors  worn  out,  windows  decayed 
and  rattling  in  their  failing  frames,,  hearth-stones  cracked  and 
stove  grates  broken ;  sink  and  scullery,  where  there  is  a  scullery, 
foul  and  appendages  filthy,  and  bordering  on  ruin;  cistern 
small,  dirty,  exposed  to  the  air,  and  placed  where  it  is  most 
likely  to  get  contaminated — often  only  one  between  two  houses. 
The  whole  place  is  enough  to  break  one's  heart  and  to  drag 
down  the  people  who  live  in  it  to  degradation. 

It  has  from  time  to  time  been  my  duty  to  visit  houses  as  bad 
as  this,  if  not  worse.  Every  room  would  be  occupied  by  a  dif- 
ferent family  or  lodger.  And  I  am  bound  to  say  that  while  it  is 
almost  impossible  to  fancy  degradation  much  lower  than  I  have 
seen  in  some  inhabitants,  m  not  a  few  instances  it  has  been  clear 
that  even  the  depressing  surroundings,  if  they  preyed  on  health 
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and  spirits,  had  not  been  able  to  extinguisli  self-respect.  I  have 
often  come  upon  one  room  in  such  a  house  neat,  clean,  newly 
papered  and  freshly  plastered  by  the  hands  of  the  tenant  hinl- 
self,  or  herself,  a  flower-pot  or  two  in  the  ricketiy  window,  and 
a  bit  or  two  of  furniture,  that  if  it  has  seen  better  days,  is  still 
respectable  and  serviceable;  and  I  have  felt  that  the  people 
whom  even  this  class  of  hovel  could  not  kill  and  did  not  degrade 
were  worthy  of  something  more  like  a  home. 

It  will  hardly,  I  think,  be  necessary  to  take  you  through  a 
longer  series  of  individual  cases  to  induce  you  to  believe  that 
much  of  the  older  parts  of  London  consists  of  houses  that  are 
unhealthy  owing  to  defective  sites,  bad  drainage,  bad  plumbing, 
defective  water  storage,  the  absence  of  proper  air  space,  the 
dampness  and  foulness  of  basements ;  the  unsoundness  of  attics 
and  upper  storeys,  and  the  narrowness  of  the  thoroughfares  in 
which  they  stand ;  and  this,  notwithstanding  the  exceptional 
occurrence,  in  some  localities  of  fine  old  houses  admirably  built, 
and  with  good  spaces  in  front  and  rear. 

The  outskirts  and  suburbs,  on  the  whole,  present  at  first 
sight,  a  more  encouraging  aspect ;  and  dwelling-houses  are  no 
doubt  better  situated  as  regards  air  space  round  them,  and 
to  some  extent  enjoy  a  purer  atmosphere ;  but  the  extent  to 
which  systematic  neglect  of  proper  precautions  and  the  paring 
down  of  everything,  to  the  minutest  shed  is  carried,  is  almost 
incredible.  All  those  appliances  connected  with  drainage  and 
water  supply  which  we,  m  our  wisdom,  consider  it  best  to  hide 
from  sight,  are  almost  always  ill-done,  and  generally  ill-under- 
stood, so  that  a  direct  danger  to  health  lurks  behind  skirtings  and 
pipe-casings,  and  below  the  floors  of  many  a  showy  suburban 
villa,  or  neat  semi-detached  residence,  although  it  may  be  cleverly 
enough  planned,  prettily  papered,  and  tidily  painted,  and  gene- 
rally attractive  looking. 

A  very  large  number  of  dwellings  for  the  working  classes 
have  been  erected  in  the  suburbs  of  London,  and  though  these 
are  not  free  from,  defecte  of  many  sorts,  and  are  always  very 
cheaply  put  together,  yet.  owing  to  the  comparatively  wide  space 
of  land  m  the  shape  of  lorecourt  and  back-garden  belonging  to 
them,  they  are  far  more  healthy  and  better  than  the  noases 
which  operatives  occupy  in  the  heart  of  London.  They  are 
almost  always  constructed  two  storeys  high,  and  are  built  to  be 
occupied  by  two  families.  Thus  a  six-roomed  cottage  will  divide 
into  two  three-roomed  tenements,  identical,  or  nearly  so,  in 
plan,  and  having  separate  access  to  the  back  yard  or  garden. 
Many  of  these  are  outside  the  metropolitan  area,  and  have  been 
very  ill  looked  after ;  but  where  they  stand  ijvdthin  the  boundary, 
or  m  those  suburban  localities  where  the  supervision  has  been 
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strict,  they  really  form  fairly  healthy  and  comfortable  workmen's 
houses. 

VL 

Having  now  pointed  out  some  of  the  evils  under  which 
residents  in  the  Metropolis  suffer,  I  wish,  in  conclusion,  to  draw 
attention  to  some  of  the  remedies. 

It  will  be  understood  that  I  do  not  much  advocate  fresh  legis- 
lation, unless,  indeed,  for  such  special  objects  as  are  definite  and 
as  cannot  be  compassed  otherwise.  There  is  a  great  deal  possible 
with  existing  Acts,  especially  if  every  district  round  London 
were  to  carn^  out  its  duties,  and  avail  itself  of  its  powers  under 
the  Public  Health  Act  to  the  full,  and  if  the  Model  Bye-laws 
of  the  Local  Government  Board  were  uniformly  adopted  and 
efficiently  carried  out.  The  true  cure  for  many  of  these  evils 
is,  however,  to  be  sought  in  the  operation  of  an  enlightened 
public  opinion.  When  once  the  public  learn  to  call  in  the  aid 
of  the  Medical  Officer  of  Health  or  the  Inspector  of  Nuisances 
when  anything  is  seriously  wrong,  we  shall  be  on  the  way  to 
improvement ;  but  if  we  can  once  create  a  demand  for  healthy 
houses,  and  induce  people  to  look  out  for  sanitary  provisions  as 
they  now  look  out  for  pretty  wall-papers  when  taking  a  house, 
the  battle  will  be  won.  The  moment  it  becomes  the  mterest  of 
persons  who  own  or  build  houses  to  supply  a  healthy  article, 
because  anything  else  will  not  command  a  market,  healthy  houses 
will  be  built ;  and  a  society  like  the  one  which  has  called  us 
together  this  day  is  likely  to  be  of  inestimable  service,  not  to 
London  only,  but  to  all  England,  if  it  will  but  continue  to 
rouse  public  attention  to  the  dangers  of  unhealthy  dwellings  and 
to  put  forth  reliable  information  as  to  the  defects  of  bad,  and 
the  merits  of  good  modes  of  sanitation. 

I  look  for  great  benefit  from  the  action  of  those  societies 
which  have  devoted  themselves  to  supplying  sound  advice  on  the 
sanitary  state  of  dwelling  houses.  The  Sanitary  Assurance 
Association,  with  which  I  have  the  honour  to  be  connected,  and 
the  kindred  societies,  by  their  very  existence,  act  as  a  warning 
to  the  householder  that  danger  is  to  be  apprehended,  and  by 
their  organization  afford  him  reliable  advice  and  assistance  on 
matters  with  which  he  is  not  himself  able  to  deal. 

The  erection  of  houses  in  flats,  though  familiar  enough  in 
Scotland,  is  a  novelty  and  in  some  respects  an  improvement  in 
London. 

It  began  with  buildings  for  labourers*  dwellings,  and  has  now 
extendea  to  middle-class,  and  even  to  highly-rented  dwellings. 

It  has  been  very  much  overlooked  by  philanthropists  and 
others  that  buildings  in  flats  are  entirely  opposed  to  the  pre- 
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E'  [dices  of  Englishmen  of  eveiy  class,  and  that  nothing  bnt  the 
nd  of  inexorable  pressure  which  the  exigencies  of  life  in  a 
great  city  seem  to  exert  would  probably  ever  have  induced 
London  people  to  take  to  them  ;  though  tnere  is  little  reason  to 
doubt  that  once  fairly  tried,  they  will  be  found  useful  by  rich 
and  poor  alike.  We  think  when  we  have  erected  a  pile  of  com- 
fortable dwellings  that  the  people  for  whom  they  are  intended 
will  flock  to  them,  but  the  avera^  London  artizan  will  say, 
if  he  follows  the  impulses  of  his  habits  and  prejudices,  ^^  Thank 
you,  I  am  hot  going  to  live  under  the  care  of  an  inspector  in 
a  place  which  looks  for  all  the  world  as  if  I  was  in  tne  work- 
house." And  his  employer,  if  we  have  been  building  a  bigger 
class  of  flats,  will  say :  **  I  don't  care  to  occupy  a  place  that 
looks  as  if  I  was  stopping  at  a  hotel.  I  can  afford  to  pay  for  a 
roof  of  my  own  over  my  head,  and  an  Englishman's  house  is 
his  castle. ' 

In  spite  of  this  very  serious  drawback  flats  have,  in  a  rather 
long  series  of  years,  lived  down  part  of  their  unpopularity. 
There  are  many  persons,  in  every  rank  of  life,  to  whom  it  is  a 
matter  of  necessity,  and  many  more  to  whom  it  is  extremely  de- 
sirable, to  live  within  a  quarter  of  a  mile  of  a  certain  spot ;  and 
some  of  these  will  sooner  live  in  flats  than  migrate  if  nothing  but 
flats  are  to  be  had.  The  better  educated  middle  classes  also,  of 
course,  include  many  who  have  travelled  and  seen  how  people  in 
the  cilaes  of  Scotland,  France,  Austria  and  America  willingly 
occupy  residences  of  this  sort. 

Houses  in  flats  enable  a  larger  number  of  persons  or  families 
to  occupy  an  eligible  site  than  could  do  so  before.  They  have 
generally,  if  not  always,  been  designed  by  architects  ana  built, 
not  by  speculators,  but  by  bona  fide  contractors,  and  under  the 
superintendence  of  the  architects  who  designed  them ;  so  the 
puolic  has  some  guarantee  of  their  being  well  contrived  and 
soundly  built^  The  walls  are  necessarily  thick,  the  sanitary 
fittings  are  generally  thoroughly  good  and  in  good  order,  and  the 
whole  structure  is  better  than  the  usual  London  house.  The 
upper  floors  at  any  rate  give,  in  addition  to  warmth  and  dryness, 
a  rather  purer  air,  and  catch  more  sun,  and  if  the  house  be  con- 
stncted  with  a  lift,  as  is  becoming  usual  in  the  largest  of  these 
establishments,  these  floors  are  as  thoroughly  accessible  as  the 
lowest  ones. 

Without  denying  that  something  of  prejudice  has  to  be  over- 
come, and  that  there  are  reasonable  objections  upon  which  that 
prejudice  is  founded,  which  must  be  waived  in  view  of  the  great 
advantages  of  the  system,  I  have  no  hesitation  in  saying  that 
the  occupants  of  well-built  flats  are,  on  the  whole,  in  much 
better  sanitary  circumstances  than  the  majority  of  their  neigh- 
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boui^  in  adjoining  streets,  who  occupy  rows  of  ordinary  dwelling- 
houses. 

Something  may  be  hoped  also  from  the  creation  of  joint- 
stock  companies  undertaking  building  speculations.  There  are 
many  so-called  building  societies  in  London,  but  most  of  them 
are  only  buyers  of  houses,  and  a  badly  built  house,  if  it  is  sure 
to  command  a  rent,  will  not  be  declined  because  it  is  insanitary. 
At  present  the  operations  of  joint-stock  companies  have  been 
mainly  restricted  to  labourers'  dwellings,  in  erecting  which  they 
have  built  in  a  far  sounder  manner  than  private  speculators, 
and  yet  have  mostly  managed  to  realise  a  fair  profit.  The 
building  of  ordinary  houses  in  the  suburbs,  and  of  houses  in 
flats  at  the  main  centres  of  London,  is  a  great  field  open  for 
such  enterprise  well  directed  ;  and  there  can  be  no  doubt  that 
a  good  public  company  building  as  an  investment,  might  erect 
houses,  which,  from  their  sound  construction,  would  he  a  great 
boon  to  the  householder,  with  a  very  fair  prospect  of  profitable 
return. 

Some  very  large  private  firms  or  individuals  have  of  late 
become  engaged  in  the  business  of  supplying  London  with 
houses.  Some  of  these  are  doing  their  work  well,  and  are 
becoming  alive  to  the  fact  that  a  sound  healthy  house  is  an 
article  which  will,  sooner  or  later,  as  sanitary  knowledge  ex- 
tends, be  at  a  premium,  if  its  excellencies  are  not  much  appre- 
ciated yet ;  and  as  some  of  these  people  fortunately  builo,  in 
f)art,  at  least,  for  investment,  the  worst  of  the  evils  of  the 
easehold  tenure  system  are  likely  to  be  by  degrees  over- 
come. If  it  were  possible  to  render  leases  for  long  terms 
customary,  and  to  make  landowners  sensible  of  the  responsibi- 
lity which  really  rests  upon  them  in  respect  of  the  houses  they 
allow  to  be  built  on  their  land,  and  it,  in  addition,  we  could 
induce  capitalists  to  build  as  an  investment,  so  that  they  would 
have  a  direct  interest  in  the  solidity  of  what  was  put  up,  then 
surely  we  might  hope  that  what  remains  to  be  built  or  rebuilt 
in  London,  would  be  better  fitted  for  living  in  than  the  houses 
hitherto  erected. 

But  there  remains  one  part  of  the  community  whose  case, 
already  glanced  at  in  one  of  my  descriptions,  is  so  bad  that  no 
amount  of  public  opinion,  thought  and  care  had  for  a  long  time 
proved  able  to  effect  a  radical  improvement,  and  so  desperate  that 
London  cannot  afford  to  wait.  I  allude  to  the  operatives'  homes 
in  those  old  parts  of  London  where  the  streets  are  narrowest 
and  the  houses  worst.  This  question  has  forced  itself  upon  the 
attention  of  the  legislature,  and  will  probably  be  soon  again 
before  Parliament.  Its  merits  and  the  circumstances  connected 
with  it  are  probably  too  well-known  in  this  room  for  it  to  be 
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necessaiy  to  state  them  at  any  length,  but  mj  address  would 
be  incomplete  without  some  short  account  of  what  has  been  done 
to  improve  the  dwellings  of  London  working  people  during  a 
period  which  may  be  approximately  stated  at  nearly,  if  not 
quite,  fifty  years. 

This  movement  began  in  a  very  moderate  way,  and  has  gone 
on  steadily  increasing;  The  promoters  of  it  have  been  doing 
good  work,  partly  by  spreading  information  and  influencing  the 
public  mind,  but  chiefly  by  improving  existing  tenements  or 
erecting  new  ones  for  the  accommodation  of  the  industrial 
classes.  We  have  to  recall  the  efforts  of  pioneers  like  Mr. 
George  Godwin,  Sir  Robert  Rawlinson,  and  Mr.  Edwin  Chad- 
wick;  the  unostentatious  labours  of  Miss  Octavia  Hill,  and  the 
band  of  energetic  workers  whom  she  has  called  round  her;  the 
commercial  companies  started,  like  the  one  inspired  by  the  zeal 
of  Sir  Sydney  Waterlow,  with  the  avowed  object  of  showing 
that  improved  dwellings  for  the  poor  can  be  made  to  pay ;  the 
private  speculations  that  have  followed  in  the  wake  of  these 
companies,  and  the  labours  of  the  great  corporation  established 
to  administer  the  munificent  gift  and  subsequent  legacy  of  Mr. 
George  Peabody.  These  have  all  contributed  to  an  aggregate 
result  which  has  reached  larger  dimensions  than  many  are  aware 
of,  and  which  is  swelling  year  by  year. 

In  the  summer  of  1881  the  amount  of  accommodation  pro- 
vided by  public  or  semi-public  agencies  in  London  reached 
11,000  families,  or  estimating  an  average  of  5  persons  in  a  family, 
55,000  persons,  at  an  outlay  of  about  £1,900,000 ;  and  there 
were  buildings  in  hand,  or  recently  erected  by  private  builders, 
and  by  the  Peabody  Trustees  which  might  be  estimated  as  in- 
volving an  outlay  of  not  less  than  £900,000  more,  and  calulated 
to  increase  the  accommodation  by  probably  27,000  persons.  I 
am  not  prepared  to  say  that  the  whole  of  this  large  estimated 
increase,  that  is  to  say  up  to  82,000  persons,  has  as  yet  been 
realized,  but  the  greater  part  of  it  has,  and  probably  not  fewer 
than  between  70,000  and  80,000  persons  now  inhabit  the  im- 
proved dwellings  provided  by  these  agencies,  nearly  the  whole 
of  them  being  moderately  lofty  dwellings,  arranged  as  flats, 
and  with  common  staircases. 

The  urgent  need  of  improvement  in  the  dwellings  of  the 
working  classes  in  London  and  elsewhere,  and  the  difficulty  of 
attaining  it  have  been  recognised  as  so  serious  that  repeated 
Acts  of  Parliament  have  been  passed  to  facilitate  the  work.  I 
will  condense  from  the  interesting  Report  of  a  Committee  of 
the  House,  on  Artizans  and  Labourers'  Dwellings,  dated  19 
June,  1882,  the  account  there  given  of  the  chief  Acts. 

Mr.  Torrens'  Acts  of  1868  and  79  **  proceed  upon  the  principle 
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that  the  duty  of  maintaining  his  houses  in  proper  order  falls 
upon  the  owner,  and  that  if  he  fails  in  his  duty,  the  law  is 
justified  in  stepping  in  and  compelling  him  to  perform  it. 
Under  these  Acts,  ii  an  inhabited  building  is  found  in  a  condi- 
tion dangerous  to  health,  or  to  be  imfit  for  human  habitation, 
the  local  authority  has  power  to  order  the  owner  to  remove  the 

5 remises  or  to  execute  such  alterations  as  are  necessary,  and  in 
efault  the  authority  may  shut  up  the  premises,  or  pull  them 
down,  or  execute  the  alterations  at  the  owner's  expense."  The 
Act  of  1879  further  gives  the  local  authority  power  to  purchase 
the  premises,  and  to  hold  them  in  trust  so  far  as  the  Metropolis 
is  concerned :  1  st,  for  providing  suitable  dwellings  for  labouring 
people,  either  by  way  of  improvement  or  by  rebuilding ;  2nd,  for 
providing  open  spaces. 

These  Acts  have  been  used  tiO  some  extent  in  London,  but 
not  at  all  to  the  extent  to  which  they  ought  to  have  been« 
The  local  authorities  on  whom  the  burden  and  expense  of  carry- 
ing them  out  would  fall  have  frequently  held  their  hands,  hoping 
that  a  Metropolitan  improvement  (under  Mr.  Cross's  Acts,  about 
to  be  referred  to)  would  undertake  the  matter  for  them.  And  I 
fancy,  also,  that  unostentatious  quiet  work,  such  as  these  Acts 
permit,  is  a  little  apt  to  drag,  unless  some  external  influence  is 
brought  to  bear.  Perhaps  the  best  thing  that  could  happen  would 
be  for  the  administration  of  these  Acts  to  be  transferred  from 
the  Local  Boards  to  the  Metropolitan  Board  to  be  by  them 
carried  out  much  in  the  same  way  as  those  clauses  of  the 
London  Building  Act  which  relate  to  ruinous  and  dangerous 
structures. 

Mr.  Cross's  Acts  of  1875  and  1875)  are  better  known,  and  the 
action  taken  under  them  is  much  more  conspicuously  before  the 
public.  "  They  contemplate  dealing  with  whole  areas  where  the 
nouses  are  so  structurally  defective  as  to  be  incapable  of  repair, 
and  so  ill  placed  with  reference  to  each  other  as  to  require, 
to  bring  them  up  to  a  proper  sanitary  standard,  nothing  short  of 
demolition  and  reconstruction ;  accordingly  in  this  case  the 
local  authority,  armed  with  compulsory  powers,  at  once  enters 
as  a  purchaser,  and  on  completion  of  tne  purchase  forthwith 
proceeds  to  a  scheme  of  reconstruction."  At  the  date  of  the 
report  already  quoted,  namely,  six  years  after  the  passing  of  the 

Erincipal  Act,  only  fourteen  areas  had  been  dealt  with  by  the 
fetropolitan  Board  under  these  Acts,  but  great  and,  to  some 
extent,  unexpected  delays  and  difiSculties  have  been  expe- 
rienced in  carrying  the  Acts  out,  the  most  serious  difficulty 
being  the  enormous  expense.  Thus,  these  fourteen  areas,  con- 
taining about  forty-two  acres,  have  cost  to  acquire  no  less  a 
sum  than  £1,662,000,  including  expenses  and  the  formation  of 
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streets.     These  streets  have  absorbed  about  nine  acres  of  the 
land. 

The  Act  of  1875  imposed  the  obligation  to  house  on  the  sites 
cleared  as  many  persons  as  were  displaced ;  20,335  persons  were 
displaced,  and  provisional  orders  for  providing  accommodation 
for  22,753  persons  were  confirmed  by  Parliament.  It  has  been 
found  quite  impossible  to  induce  the  Peabody  trustees  or  any  of 
the  companies  that  build  labourers'  dwellings  to  pay  a  price  for 
this  land  approaching  the  cost  of  it  or  its  value  lor  commercial 
purposes,  and  as  long  as  the  acquisition  of  it  is  coupled  with 
the  condition  that  the  buildings  are  to  be  always  used  as 
operatives'  dwellings  this  must  always  be  the  case.  Accordingly 
tne  land  sold  has  been  disposed  of  at  about  one-third  of  its 
commercial  value. 

The  estimated  recoupment  is  about  £370,000,  leaving  a  net 
loss  of  £1,211,336,  or,  if  the  cost  of  making  new  streets  be  not 
included  in  the  transaction,  £1,115,836.  Had  the  necessity  for 
retaining  workmen's  dwellings  always  on  the  site  not  existed,  it 
is  estimated  that  the  loss  would  have  been  £560,000  less. 
.  The  bare  mention  of  these  figures  shows  that  such  work  must 
take  a  long  time,  and  involve  an  immense  outlay  of  public 
money.  Probably  it  is  worth  all  that  it  costs,  but  its  service- 
ableness  to  the  poor  is  very  much  interfered  with  by  the  fact 
that  large  areas  are  cleared  of  their  inhabitants  at  one  time. 
The  people  who  are  turned  out  have  to  crowd  in  where  they  can, 
and  those  who  cannot  migrate  to  tl^e  suburbs — the  very  persons 
whom  it  is  intended  to  benefit — are  subject  to  the  most  serious 
inconveniences;  long  years  pass  before  the  new  buildings  are 
erected  on  the  spot,  and  by  that  time  most  of  the  individuals 
displaced  have  taken  root  elsewhere,  so  that  very  few  of  them 
are  found  to  re-occupy  the  area.  Nor  is  it  clear  that  the  new 
accommodation  is  adapted  to  their  wants.  I  am  of  opinion  that 
even  the  tenements  built  by  the  Peabody  Trustees,  and  unques- 
tionably those  built  by  most  of  the  societies,  are  too  good  for  the 
very  poor,  and  that  from  these  two  causes,  though  no  doubt  we 
are  improving  London,  we  are  not  improving  the  condition  of 
the  labouring  and  poor  inhabitants  of  the  very  areas  which  are 
dealt  with. 

The  Metropolitan  Street  Improvements  Act  of  1872  also 
bears  upon  the  question  before  us,  but  not  so  directly,  and  it  is 
hardly  necessary  to  prolong  this  address  by  referring  to  its 
operation. 

In  bringing  these  observations  to  a  close,  I  cannot  but 
express  my  regret  that  the  accx)unt  which  I  had  to  give  of  the 
dwelling-houses  which  go  to  make  up  the  richest  and  largest 
city  in  the  Western  World  could  not  be  more  favourable  con- 
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sistentlj  with  truth.  One  thing  at  least  is  clear.  London 
affords  now,  and  must  for  years  to  come  afford  an  ample  field 
for  the  energies  of  those  who  devote  themselves  to  the  pursuit 
of  sanitary  science,  the  diffusion  of  sanitary  knowledge,  and  the 
performance  of  sanitary  work.  The  cry  for  help  is  a  loud  one, 
and,  believe  me,  legislation  is  almost  powerless  to  render  that 
help,  even  if  political  strife  left  our  statesmen  any  leisure  for 
domestic  improvements.  But  the  good  done  by  an  organization 
which  will  set  public  opinion  in  motion,  and  keep  it  going,  which 
will  be  unwearied  in  its  warnings,  its  exhortations  and  its  diffu- 
sion of  sound  information  must,  in  time,  be  simply  incalculable. 
The  average  London  house  can  never  be  made  thoroughly 
strong  and  sturdy  till  the  happy  moment  for  pulling  it  down 
and  erecting  something  better  arrives,  but  it  may,  generally 
speaking,  be  made  safe  to  live  in  by  a  moderate  outlay,  if 
directed  wisely.  If,  then,  it  is  in  the  power  of  each  householder 
to  make  his  home  safe,  our  duty  is  plainly — first,  to  give  him 
no  rest  till  he  wakes  up  to  the  necessity  of  so  doing,  and  then 
to  diffuse  correct  information  so  widely  that  there  may  be  little 
difficulty  in  his  finding  out  what  it  is  that  he  ought  to  do.  Let 
me,  therefore,  in  conclusion,  heartily  congratulate  this  Congress 
on  the  important  work  which  lies  before  it,  and  urge  the  Con- 
gress collectively,  and  every  member  individually,  not  to  relax 
their  exertions  in  this  good  work,  and  especially  to  direct  their 
best  efforts  and  their  most  strenuous  exertions  to  the  advantage 
of  the  unfortunate  inhabitants  of  the  Metropolis  of  Great 
Britain. 


Dr.  BiCHABDBON,  F.B.S.,  said  the  members  of  the  Congress  might 
congratulate  themselves  on  hearing  the  address  that  had  been  read, 
because  he  was  quite  sure  that  when  in  the  future  the  history  of  this 
country  came  to  be  written,  and  London  to  be  described,  that  essay 
would  be  looked  upon  as  quite  historical.  A  more  faithful  view  of 
the  condition  of  London  he  had  never  listened  to,  and  he  did  not 
think  there  had  ever  been  a  more  faithful  record  put  upon  paper. 
He  said  so  with  a  conversance  of  London  which  few  men  possessed. 
London  was  to  him  a  great  field  of  observation,  and  he  confirmed  all 
that  Professor  Eoger  Smith  had  said  in  regard  to  its  present  con- 
dition. When  they  went  into  the  houses  of  the  upper  class,  the 
houses  of  the  middle  class,  or  the  houses  of  the  poor,  and  of  the  very 
poor,  those  pictures  which  Professor  Smith  had  described  were  seen. 
Amongst  the  better-class  houses  things  were  often  worse  than  in 
those  of  middle  class.  He  had  within  the  last  few  years  visited  a 
house  where  fourteen  persons  could  sleep  in  the  basement,  truckle 
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beds  being  fastened  to  the  wall  to  admit  of  their  being  folded  up 
during  the  daj.  There  was  no  privacy  nor  ventilation  nor  anj  idea 
of  cleanliness  in  such  apartments.  In  a  very  large  house,  where  he 
went  to  see  a  case  of  typhoid  fever,  the  very  cushions  of  the  fine 
drawing  room  were  odorous,  not  of  perAime  of  flowers  or  anything 
sweet,  but  of  the  sewer ;  and  in  that  case^and  the  same  could  be 
said  of  a  number  of  houses  in  the  same  terrace— the  soil  pipe  was 
full  up  to  the  water-closet.  In  another  house,  in  which  he  himself  had 
some  interest,  they  opened  a  drain  which  was  eighteen  inches  square, 
extending  from  back  to  front,  and  from  it  removed  fifty  barrow-loads 
of  retained  sewage.  That  was  a  representation  of  what  might  be 
called  one  of  an  order  of  first-class  square  houses  ;  and  how  &r  such 
evils  extended  through  London  it  was  impossible  to  say.  The  wonder 
was  that  London  was  so  healthy.  It  seemed  incredible  to  him  that 
London  should  present  a  mortality  of  no  more  than  22  in  the  thou- 
sand per  annum,  and  it  showed  how  pre-eminently  healthy  it  would 
be  if  it  could  be  given  a  fair  chance  of  healthiness.  If  they,  as  a 
Sanitary  Institute,  could  have  their  own  way,  they  would  soon  bring 
down  that  22  per  cent,  to  15  per  cent,  in  the  thousand  annually. 

It  seemed  almost  impossible  during  the  .present  time,  when  the 
land  difficulty  was  so  pressing,  to  do  anytning  that  was  practical 
in  London.  He  would  go  farther  than  Professor  Smith,  and  say  that 
the  weight  of  the  difficulty  which  had  now  to  be  met  and  contended 
with  lay  in  the  length  of  leases  and  the  distribution  of  property. 
No  man  would  bestow  much  money  or  care  in  erecting  houses  till  the 
time  came  when  he  should  be  able  to  build  for  more  than  40  or  60 
years.  The  great  reforms  in  London  buildings  must  first  take  place 
in  reference  to  the  distribution  of  landed  property.  That  done,  he 
thought  the  difficulty  would  soon  be  solved.  The  people 'were  be- 
ginning to  caU  out  for  themselves,  and  amongst  the  poor  and  working 
classes  of  London  there  was  a  general  feeling,  now  that  they  were 
becoming  educated,  not  only  that  they  ought  to  have  that  which  they 
wished,  but  that  they  would  have  it ;  and  that  they  would  force  their 
wishes  from  unwilling  hands  was  one  of  the  things  which  might  be 
regarded  as  a  certainty.  He  proposed  that  a  most  cordial  vote  of 
thanks  be  accorded  to  Professor  Smith  for  his  valuable  communica- 
tion. 

Professor  F.  ns  Chaitmont,  M.D.,  F.B.S.,  seconded  the  motion. 
He  said  that  the  paper  read  by  Professor  Soger  Smith  was  one  of 
extreme  value.  Although  it  might  be  thought  that  an  address  in 
G-lasgow  on  the  subject  of  London  dwellings  was  perhaps  of  less 
interest  than  other  subjects,  that  would  be  a  wrong  view  to  take  of 
the  case.  Though  the  paper  had  special  reference  to  London,  its 
principles  Were  applicable  to  every  city  in  the  kingdom.  He  thought  that 
he  might  also  remark  with  reference  to  some  somewhat  sharp  criticism 
upon  the  work  of  the  Congress  yesterday  which  had  appeared  in  the 
press  that  morning  in  reference  to  the  character  of  the  papers  which 
had  been  read  and  the  discussions  that  had  taken  place  at  the  Con- 
gress, that  the  object  of  the  Sanitary  Institute  was  not  to  be  running 
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about  to  find  something  new  to  present  to  the  public,  but  rather  to 
keep  on  "  pegging  away  "  at  those  very  truths  and  points  to  be  attended 
to,  but  which  were  not  attended  to.  It  might  be  certainly  a  little 
uninteresting  to  hear  that  houses  ought  to  be  clean ;  that  sanitanans 
ought  to  be  patient;  that  drains  ought  to  be  trapped,  and  so  on. 
The  thing  had  all  been  said  before ;  but,  as  he  had  already  remarked, 
the  thing  was  not  being  done.  Not  only  so,  but  as  it  would  not  be 
done  unless  they  went  on,  as  Shakespeare  said,  with  ''damnable 
iteration "  calling  attention  to  it,  it  was  perfectly  clear  that  it  was 
their  duty  to  bring  these  subjects  before  the  public  as  well  as  more 
general  principles.  The  paper  read  by  Professor  Eoger  Smith  would, 
he  thought,  fully  justify  the  conduct  of  the  Congress.  He  did  not 
mean  to  say  that  their  proceedings  were  beyond  criticism,  but  at  the 
same  time  he  thought  the  view  that  had  been  taken  of  them  was  a 
limited  and  erroneous  one,  and  if  it  were  reconsidered,  he  thought  it 
would  be  seen  that  their  proceedings  were  not  perhaps  of  the  small 
interest  and  slight  usefulness  which  it  had  been  hinted  they  were. 

Professor  Huhphby  said  he  did  not  think  anything  could  be  more 
important  than  the  exposure  of  the  evils  that  were  found  in  the 
houses  of  the  Metropolis  that  had  been  made  by  Professor  Eoger 
Smith.  London  was  becoming  more  and  more  important  to  the 
empire,  not  only  on  account  of  the  yast  numbers  that  are  accumu- 
lating in  it,  but  also  from  the  fact  that  it  would  be  more  or  less  an 
example  to  all  other  towns  in  the  kingdom. 

Professor  Booeb  Smith,  in  acknowledging  the  compliment,  said, 
with  regard  to  what  Dr.  Bichardson  had  said  upon  the  very  low 
death-rate  of  London,  that  was  of  course  partly  due  to  its  certainly 
favourable  conditions  of  climate,  but  they  must  not  forget  that  the 
wonderful  increase  of  London  was  necessarily  the  cause  of  a  low 
death-rate,  because  almost  aU  the  people  who  come  from  the  provinces 
were  in  the  prime  of  life,  and  had  passed  all  the  dangers  of  infancy 
and  childhood.  The  increase  was  one  of  perfectly  healthy  people, 
and  but  for  that  he  was  airaid  that  London  would  not  be  found  quite 
so  salubrious  a  city  as  the  study  of  statistics  alone  would  make  them 
believe. 


On  "  The  advantages  of  Low  CeiUngs  in  Small  Houses^  by 

John  Honeyman,  F.R.I.B.A. 

The  height  of  the  ceiling  affects  both  the  owner  and  the 
occupier  of  a  dwelling,  but  chiefly  the  occupier ;  for  whereas 
it  affects  the  owner's  pocket  only,  it  affects  both  the  pocket,  the 
comfort,  and  the  health  of  the  occupier.  If  the  owner  is  per- 
fectly free,  he  will  simply  adopt  the  height  of  ceiling  which 
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he  thinks  will  enable  him  to  get  the  largest  retom  from  his 
property.  It  by  no  means  follows  that  ne  will  adopt  a  low 
pitch.  He  may  think  that  high  ceilings  will  make  his  houses 
more  attractive ;  in  certain  circumstances  yielding  higher  rents, 
or  at  least  securing  a  better  command  or  a  better  class  of  tenants. 
But  if  the  ground  he  builds  upon  is  dear,  and  the  demand  for 
houses  great,  he  will  be  tempted  to  make  the  storeys  low  and 
increase  their  number ;  and  in  so  doing  he  will  be  doing  what 
is  at  once  best  for  himself,  and  also — unless  he  make  the  rooms 
small  as  well  as  low — what  is  best  for  the  community. 

But  in  most  of  our  large  towns  and  populous  places  a  person 
about  to  build  is  not  free.  He  must  build  in  conformity  with 
regulations  limiting  the  total  height  of  his  building,  and  pre- 
scribing, among  other  things,  the  height  of  ceilings,  and  the 
cubic  capacity  of  rooms.  Hampered  by  such  restrictions  he 
cannot  suit  his  houses  to  the  requirements  of  the  districts  where 
they  are  wanted ;  he  must  make  them  as  Parliament  has  been 
pleased  to  prescribe,  however  extravagant  or  unsuitable  for  the 
people  who  require  them,  and  he  m\ist  get  a  profitable  return 
for  his  expenditure  from  these  very  people  who  don't  wish  ex- 
travagance, and  can't  afford  to  pay  for  it,  but  who  in  the  circum- 
stances either  must  pay  for  it  or  do  without  dwellings.  For 
example,  if  the  Police  Bill  drafted  by  the  Corporation  of 
Glasgow  became  law,  a  man  having  land  bounded  by  a  new 
street  forty  feet  wide  would  not  be  allowed  to  erect  a  tenement 
of  dwellings  in  that  street  more  than  two  storeys  high,  with  this 
necessary  result  that  his  return  for  the  cost  of  land  and  buildings 
must  be  got  from  two  tenants  instead  of  from  four  or  six.  If 
left  to  his  own  discretion  he  would,  at  a  small  additional  outlay, 
make  his  buildings  say  four  storeys  high,  and — ^profitably  to 
himself — accommodate  on  the  same  ground  twice  the  number 
of  tenants  at  lower  rents.  Now,  assuming  that  the  four 
houses,  or  storeys  erected  in  this  way  were  as  good  as  the 
two  made  in  conformity  with  the  Police  Bill,  it  must  be  per- 
fectly obvious  that,  whether  the  owner  made  more  out  of  the 
transactions  or  not,  the  erection  of  the  four  would  be  distinctly 
most  advantageous  for  the  tenants,  and  therefore  for  the  com- 
munity at  large;  because  in  this  way  twice  the  number  of 
people  would  get  accommodation  where  they  want  it — not 
where  the  Corporation  say  they  ought  to  want  it — and  they 
would  get  it  at  a  greatly  reduced  rent,  both,  I  submit,  con- 
siderations of  the  very  greatest  importance,  and  having  a  direct 
bearing  on  sanitary  questions  of  great  interest.  Of  course,  if  it 
could  be  proved  that  high  ceilings  and  low  tenements  were 
essential  to  secure  healthy  conditions,  a  great  deal  could  be  said 
in  favour  of  compulsory  sanitation  in  tnat  direction,  although 
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even  in  that  case  I  should  be  prepared  to  say  a  great  deal 
against  it ;  but  it  has  been  abundantly  proved — and  this  was 
very  clearly  brought  out  at  the  Newcastle  Congress — ^that 
there  is  no  necessary  connection  between  density  of  population 
and  a  high  death-rate;  and,  I  may  say,  that  the  very  same 
statistics — namely,  those  of  the  various  Improved  Dwellings* 
Companies — which  most  conclusively  prove  tnis,  as  conclusively 
show  that  there  is  quite  as  little  connection  between  low  ceilings 
and  a  high  death-rate ;  as  in  all  these  dwellings  the  ceilings  are 
low  and  the  storeys  numerous.  Most  people  however,'  in  this 
part  of  the  country  at  all  events,  I  may  venture  to  say  most 
sanitarians,  still  cling  to  the  idea  that — cceteris  paribus — a  room 
with  a  high  ceiling  is  a  more  healthy  dwelling  than  one  with  a 
low  ceiling.  Now,  I  wish  to  strike  at  the  root  of  this  prejudice 
which  as  affecting  legislation  has  had  and  may — ^unless  eradi- 
cated— still  have  most  pernicious  results ;  and  I  hope  to  be  able 
to  prove  that,  other  things  being  equal, — ^that  is,  that,  given 
two  rooms  of  different  heights  but  of  the  same  capacity,  having 
the  same  size  of  chimney  opening,  the  same  area  of  window, 
door,  and  vent  openings,  the  lowest  will  be  the  cheapest,  the 
most  commodious,  the  most  comfortable,  and  the  healthiest 
dwelling  of  the  two. 

I  shall  dwell  chiefly  on  the  sanitary  aspect  of  the  question, 
merely  devoting  a  sentence  or  two  to  the  other  important  points 
I  have  mentioned.  One  of  these,  the  greater  extent  of  floor 
area  in  a  low  than  in  a  high  room  of  the  same  capacity,  is  self 
evident,  and  the  advantage  of  this  to  the  occupant  is  equally 
obvious.  The  economy  of  the  low  pitch  is  not  quite  so  readily 
understood.  For  the  sake  of  illustnition,  I  have  calculated  the 
rents  which  must  be  charged  for  houses  of  2,000  feet  capacity 
in  order  to  yield  5  per  cent.,  arranged  in  three  different  ways — 
First,  in  tenements  of  two  storeys  of  ten  feet ;  second,  in  tene- 
ments of  three  storeys  of  eight  feet;  and,  third,  in  tenements  of 
four  storeys  of  eight  feet;  allowing  a  proportionate  area  of  vacant 
ground  in  each  case ;  and  I  find  that  in  the  first  of  these — the 
two-storey  tenement^ — the  rent  would  require  to  be  £9  6s.  Od, 
in  the  three-storey  tenement  it  would  be  £8  5s.  Od.,  and  in  the 
four-storey  tenement,  £7  14s.  Od.;  so  that  the  artizan  con- 
tented with  an  eight  feet  ceiling,  might  have  a  roomier  house 
for  £7  14s.  Od.  than  he  can  possibly  get  for  less  than  £9  6s.  Od., 
where  restrictions  already  referred  to  exist.  In  other  words,  he 
is  compelled  to  pay  £2  8s.  Od.  per  annum,  or  fully  a  third  more 
than  might  otherwise  be  required,  and  at  the  same  time  he  must 
be  content  to  occupy  a  smaller  house  in  a  less  covenient  locality, 
without  one  solitary  compensating  benefit,  merely  because  some 
sanitarians,  chiefly  municipal,  thmk  such  treatment  good  for 
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him.  To  mj  mind  it  is  unmitigatedlj  bad,  and  a  very  serioos 
matter  for  our  working  classes.  For  observe,  it  is  impossible  to 
take  this  £2  8s.  Od.  out  of  the  owner's  pocket,  the  tenant  must 
paj  every  penny  of  it,  as  of  course,  no  builder  in  his  senses  is 
m)ing  to  put  up  dwellings  which  will  not  yield  him  5  per  cent,  at 
least. 

But  the  important  question  remains — ^would  the  low  house  be 
healthy  as  well  as  cheap  and  roomy  t  In  my  opinion  it  would, 
and  in  a  greater  degree  than  the  high  house.  The  means  of 
ventilation,  which  alone  are  admissible  in  such  dwellings,  being 
of  the  simplest  possible  kind,  it  will  be  found  that  it  is  easier  to 
ventilate  a  low  room  than  a  high  one  by  their  agency.  Practi- 
cally, the  ventilation  must  be  effected  by  the  admission  of  fresh 
sir  by  doors  and  windows — or  round  these  when  closed — 
through  the  badly  fitting  joints  of  floors  and  skirting  boards,  or 
by  special  inlets  not  intolerable  to  the  initiates  (if  such  can  be 
devised)  and  the  extraction  of  air  by  the  chimney.  Such  means 
have  been  found  suflScient,  except  where  apartments  are  over- 
crowded, that  is,  except  where  the  chimney  is  insufficient  as  an 
extractor.  We  may  take  it  that  in  any  room  having  a  door,  a 
window,  and  an  open  fireplace,  three  or  four  people  may  sleep 
safely,  and  the  condition  of  the  air  will  depend  not  so  much  on 
the  capacity  of  the  room,  as  on  the  area  and  draught  of  the 
chinmey.  Those  who  are  familiar  with  the  subject  will,  I 
trust,  excuse  me  if  I  say  for  the  information  of  others  in  this 
mixed  audience,  that  even  such  a  capacity  as  is  prescribed  in 
our  Police  Bill— 400  cubic  feet  to  each  adult — is  utterly  insuf- 
ficient unless  we  have  along  with  that  a  constant  and  rapid 
change  of  air.  But  to  effect  this  change  so  that  the  whole 
volume  shall  be  kept  up  to  a  safe  standard  of  purity,  it  is 
necessary  that  the  fresh  air  should  be  properly  distributed  and 

Ermeate  the  whole  apartment.  This  point  I  fear  is  sometimes 
it  sight  of.  For  example,  if  we  take  a  room  of  2,000  cubic 
feet  w4th  five  inmates,  to  keep  the  air,  not  as  pure  as  we  could 
wish,  but  in  a  tolerably  healthy  condition,  at  least  5,000  cubic 
feet  of  fresh  air  would  require  to  be  passed  through  the  room 
per  hour ;  and  as  an  ordinary  open  fire  will  easily  extract  that 
quantity,  there  seems  to  be  no  great  difficulty  about  it.  But, 
observe  it  is  quite  possible  to  pass  all  that  quantity  through  the 
room  without  pnrifying  the  atmosphere  in  any  appreciable 
degree ;  we  may  let  it  all  in  at  one  side  of  the  room  and  up  the 
chimney  at  the  other,  leaving  the  air  breathed  by  the  inmates 
impure  and  poisonous,  perhaps  fatally ;  so  that  the  more  com- 
plete the  distribution  oi  the  fresh  air,  the  more  beneficial  will 
the  ventilation  be.  Now  the  facility  of  distribution  will  depend 
to  a  large  extent  on  the  form  of  the  room.    If  the  room  (always 
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bearing  in  mind  that  we  are  speaking  of  rooms  of  the  same 
cubic  capacity)  be  high  in  proportion  to  its  area,  and  the  fresh 
air  be  admitted  in  the  usual  way  referred  to,  the  lower  part 
only  will  be  ventilated,  and  a  large  proportion  of  its  atmosphere 
will  remain  impure ;  whereas,  ii  it  be  low  in  proportion  to  its 
area  it  will  all  be  well  ventilated,  and  the  inmates  will  get  the 
full  benefit  of  the  room's  capacity.  In  the  other  case  they  would 
not,  as  a  considerable  proportion  of  the  high  room  would  remain 
stagnant  and  foul — a  condition  objectionable  on  other  grounds. 

JBut— it  may  perhaps  be  said— granting  that  the  air  in 
the  upper  part  of  the  room,  say  a  fourth  part  of  the  total 
volume,  remains  unaffected,  and  that  the  5000  feet  per  hour 
allowance  is  distributed  in  the  lower  part  only,  is  that  not 
exactly  where  the  fresh  air  is  wanted?  Certainly,  but  fresh  air  is 
not  the  only  thing  that  is  wanted  in  an  artizan's  house.  Warmth 
and  freedom  from  draughts  are  only  second  in  importance — if, 
indeed,  they  are  second.  There  are  delicate  women  and  tender 
babes  to  be  considered,  as  well  as  robust  men,  and  our  mortality 
tables  painfully  remind  us  of  the  fact  that  that  consideration 
is  far  too  much  overlooked.  No  doubt  by  the  passage  of  a  given 
quantity  of  air  through  a  room  you  can  make  a  part  fresher  than 
tne  whole,  but  it  is  evident  that  as  you  reduce  the  part  affected 
you  necessarily  increase  the  velocity  and  lower  the  temperature 
of  the  current ;  indeed,  you  can.  Without  difficulty,  carry  this 
reduction  so  far  that  with  the  aid  of  a  good-going  fire,  you  may 
obtain  a  very  high  standard  of  purity,  and  a  cold  draught,  of 
perhaps  150  feet  per  minute,  in  the  only  habitable  part  of  the 
room,  that  is  in  the  only  part  where  the  air  is  fit  to  be  breathed. 
Our  object  of  course  must  be  to  make  every  part  of  a  room 
habitable,  and  to  leave  not  one  stagnant  corner  in  it.  In  this 
way  alone  can  we  secure  in  the  highest  degree  both  essentials  of 
a  healthy  dwelling — pure  air,  and  warmth.  Now,  we  shall  find 
that  the  lower  the  ceiling  the  more  easily  can  this  combination 
be  secured. 

Let  us  look  a  little  more  particularly  at  the  superior  facilities 
which  the  low  room  offers.  The  top  of  the  door,  from  which 
I  think  the  greater  part  of  the  air  required  should  come,  is 
necessarily  near  the  ceiling,  and  the  current  will  therefore  com- 
pletely disturb  the  upper  stratum  of  air.  The  air  from  the 
window  will  have  the  same  effect  in  a  smaller  degree,  and  both 
currents  will  be  warmed  by  contact  wtih  the  ceiling.  We  need 
never  look  to  the  floor  as  an  air-warmer,  except  to  a  limited 
extent  near  the  fire  ;  a  much  larger  area  of  the  ceiling  is  heated, 
and  in  a  low  room  there  is  not  only  a  much  larger  area  of  ceiling 
to  heat  than  there  is  in  a  high  room,  but  the  radiant  heat  upon 
it  being  more  intense,  it  becomes  an  air-warmer  of  immensely 
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greater  power ;  and,  obyionsl j,  this  extra  power  in  a  low  room 
can  be  used  either  to  raise  the  temperature  of  the  room,  or  to 
raise  a  larger  supply  of  air  to  the  same  temperature.  Besides, 
if  in  this  way  we  are  able  to  admit  more  fresh  air  near  the 
ceiling,  we  shall  also,  in  like  proportion,  be  able  to  reduce  inlets 
at  a  lower  level,  and  to  that  extent  ^t  rid  of  cold  draughts. 
Practically  the  quantity  which  can  sa^ly  be  admitted  is  limited 
by  the  means  of  warming  it — ^the  more  we  can  warm,  the  more 
we  can  safely  admit  I  insist  very  much  on  the  importance — 
the  absolute  necessity — of  this  heating  in  connection  with  the 
ventilation  of  small  houses.  Some  people  seem  to  think  that 
hot  air  and  foul  air  are  synonymous  terms ;  it  would  be  much 
more  correct  to  say  that  cold  air  and  foul  air  are  synonymous. 
If  the  fire  bums  up,  and  the  room  becomes  over-neated,  the 
window  will  soon  be  opened,  and  even  if  the  atmosphere  remains 
warm  it  will  be  wholesome ;  but  where  the  fire  bums  low,  as  the 
winter  evening  closes,  and  the  ill-clad  mother  clasps  her  suffer- 
ing infant  to  her  breast  for  warmth  rather  than  for  nourishment, 
what  wonder  if  we  find  the  air  close  and  impure,  and  every  inlet 
crevice  stopped  with  what  we  are  pleased  to  call  **  perverse 
ingenuity  ? '  If  we  wish  the  occupants  of  small  houses  to  admit 
plenty  of  fresh  air  we  must  not  only  convince  them  that  it  is 
fiood  for  them,  we  must  show  them  how  to  do  it  without  sacri- 
ncing  something  eke  which  is  good  also— which  is  even  better 
in  their  estimation — ^namely,  comfort. 

In  conclusion,  I  desire  earnestly  to  invite  the  attention  of 
Scotch  local  authorities  to  this  subject.  It  is  clear  that  if  I  am 
right  in  the  views  I  have  advanced — if  it  is  the  fact  that  from  a 
sanitary  point  of  view,  a  low  ceiling  is  as  good  as  a  high  one — 
much  more  if  it  is  better — municipal  authorities  are  utterly 
wrong  when  they  prevent  by  legislation  (as  some  have  done,  and 
others  wish  to  do)  the  erection  of  low-ceilinged  houses.  It 
simply  comes  to  this,  that  by  such  regulations  they  wastef  ully 
increase  the  rents  which  the  working  classes  must  pay  for  house 
accommodation,  and  thereby  in  the  most  direct  manner  en- 
courage over-crowding  with  all  its  attendant  evils ;  while  at  the 
same  time  they  effectually  prevent  the  erection  of  improved 
dwellings,  such  as  are  now  common  in  London  and  elsewhere  in 
Englano.  Within  the  last  few  weeks  I  have  seen  in  a  street 
twenty  feet  wide,  an  admirable  tenement  of  artizans'  dwellings 
seven  storeys  high.  According  to  our  draft  Police  Bill,  the 
height  would  have  been  restricted  to  one  story — one  family  only 
would  have  been  allowed  to  dwell  where  it  has  been  proved  to 
demonstration  that  seven  can  be  housed  with  much  more  comfort 
and  much  less  expense.     Surely  it  would  be  difficult  to  imagine 


210  BOMB  SAiriTABT  ABPBCTS  OF  MOUSE  OOlTBTBUOTIOir. 

a  more  striking  illustration  of  the  mischievons  effect  of  mis- 
directed sanitary  zeaL 

[For  Discussion  see  page  216.] 


On    ^^  Some    Sanitary    Aspects    of   Home    Construction/*    by 
WnxiAM  Wallace,  PLD.,  F.R.S.E.,  RC.S.,  F.LO. 

Last  winter  I  read  a  naper  on  building-stones  to  the  members 
of  the  Architectural  oection  of  the  Philosophical  Society,  and 
the  subject  attracted  a  good  deal  of  attention  among  the  archi- 
tects and  builders  in  the  city;  especially  as  it  had  a  direct 
bearing  on  the  selection  of  a  stone  suitable  for  the  erection  of 
the  magnificent  pile  of  buildings  about  to  be  erected  by  the  Cor- 
poration of  Glasgow.  An  opmion  was  also  expressed  that  the 
chemist  might  give  valuable  information,  and  make  useful 
suggestions,  to  the  architect  and  builder  if  he  would  devote  his 
attention  to  the  construction  of  buildings.  The  encouragement 
received  on  that  occasion  has  induced  me  to  bring  before  the 
Architectural  Section  of  the  Sanitary  Institute  a  short  paper  on 
some  of  the  sanitary  aspects  of  house  construction,  excluding 
entirely  from  consideration  the  important  subjects  of  drainage 
and  sewerage,  which  I  leave  to  others  who  have  made  them  a 
special  study. 

Granting,  then,  that  a  house  is  well  drained,  and  that  the 
plumber's  work  is  properly  trapped  and  ventilated,  what  is 
wanted  to  make  it  a  healthy  residence  is  that  it  should  have 
plenty  of  light,  and  that  it  should  contain  at  all  times  air  pure 
and  dry,  or  at  least  as  pure  and  as  dry  as  may  be  possible. 
The  subject  of  light  may  be  dismissed  in  a  few  words.  The 
importance  of  having  large  windows  is  perfectly  understood, 
and  so  far  as  isolated  buildings  are  concerned  it  is  unnecessaiy 
to  say  anything.  But  as  reg£[rds  street  architecture,  it  is  of 
the  utmost  importance  that  houses  should  be  built  of  a  height 
bearing  a  direct  relation  to  the  breadth  of  the  street  in  which 
they  are  situated ;  hence  the  paramount  importance  of  having 
enacted  by  Parliament  rigid  building  regulations  for  cities  and 
towns,  in  order  to  prevent  the  erection  of  tenements  of  such  a 
height  in  proportion  to  the  breadth  of  the  street  that  the  win- 
dows in  the  lower  stories  get  little  or  no  sunlight.  This  is  a 
subject  which  has  been  thoroughly  discussed  in  this  and  other 
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cities,  and  I  hope  that  in  course  of  time  more  stringent  redes 
than  we  at  present  possess  will  be  enacted.  A  fair  proportion 
in  this  latitude  is  tnat  the  house  should  not  exceed  in  height 
two-thirds  of  the  breadth  of  the  street ;  thus  giving  three 
stories  in  height  for  a  street  of  45  to  50  feet  wine,  and  four 
stories  for  one  of  60  to  70  feet.  I  say,  advisedly,  in  this  lati- 
tude ;  for  while  at  the  equator  the  sun  at  mid -day  is  perpen- 
dicular or  nearly  so,  in  high  latitudes  it  forms  with  the  earth^s 
surface  an  angle  more  or  less  acute.  Hence,  a  street  in  Cairo 
of  only  15  or  20  feet  wide  may  be  better  lighted  than  one  of 
40  or  50  feet  in  Stockholm.*  As  regards  the  direction  of  a 
street,  I  should  prefer  to  live  in  one  placed  as  nearly  as  possible 
north  and  south :  in  this  case,  and  taking  the  west  side  of  the 
street  as  an  example,  the  sun  shines  from  morning  tUl  mid-day 
on  the  front,  and  from  mid-day  till  evening  on  the  back  of  the 
house.  But  in  a  street  running  east  and  west,  the  houses  on 
the  south  side  get  scarcely  any  direct  sunlight — in  winter  none 
at  all— in  front ;  while  those  on  the  north  side  are  equally  un- 
fortunate as  regards  the  back  rooms.  No  apartment  can,  in 
my  opinion,  be  considered  a  perfectly  wholesome  one  which 
does  not  enjoy  direct  sunlight  during  some  part  of  the  day. 
But  if  an  apartment  must  be  so  situated  that  it  cannot  have 
sunlight,  it  is  some  compensation  that  it  have  very  large  win- 
dows, so  that  it  may  get  as  much  diffused  daylight  as  possible. 

Purity  of  air  cannot  be  maintained  in  a  house  unless  it  be 
thoroughly  diy.  Setting  aside  the  not  inconsiderable  quantity 
of  water  produced  by  our  own  breathing  and  by  the  combustion 
of  gas,  oil,  and  candles,  the  air  in  a  house  is  liable  to  be  rendered 
unwholesome  from  excess  of  moisture,  1st,  by  absorption  of  water 
from  the  rock  or  soil  below,  and,  2nd,  from  the  porous  stone  of 
which  the  building  is  constructed.  Not  only  is  the  air  loaded 
with  moisture  from  these  sources,  but  it  is  rendered  impi^e  from 
the  exhalations  of  fungous  vegetation  or  dry-rot,  which  at  the 
same  time  destroys  the  joists  and  other  carpenter  work,  arid  seri- 
ously affects  the  stability  of  the  house,  it  is  a  mistake  to  sup- 
Eose,  as  many  do,  that  dry-rot  attacks  only  the  wood  in  the 
asement  sto^y.  It  is  a  common  occurren/e  for  the  ends  of 
joists  built  into  porous  stone  to  become  affected  by  fungous  vege- 
tation ;  and  it  is  frequently  seen  in  pulling  down  old  tenements 
that  the  ends  of  the  joist  are  quite  gone,  and  that,  probably,  for 
many  years  the  joists  have  been  resting  only  on  the  plaster  cor- 
nices of  the  rooms.    The  remedy  is  the  use  of  ^^  shoes  '  of  glazed 

*  Thifl  subject  was  broughtprominentl^  before  the  citizens  of  Glasgow  a 
few  years  ago  b^  Coundlior  VT,  B.  W.  Smith,  who  obtained  the  assistance  of 
Professor  Grant  in  calculating  out  some  facts  of  great  interests 
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fire-clay  or  other  material,  whicli  are  built  into  the  wall,  and  into 
which  the  ends  of  the  joists  are  placed.  The  "shoes"  should  be 
somewhat  larger  than  the  joists,  which  should  be  kept  in  position 
by  little  wedges  of  wood,  so  that  air  can  play  freely  around  the 
€nd  of  the  joists.  Such  protected  joists  will  last  for  hundreds  of 
years,  if  other  circumstances  are  favourable. 

The  porosity  of  most  varieties  of  building  stone  is  remarkable. 
In  the  paper  to  which  I  have  already  referred  I  have  given,  be- 
sides other  properties,  the  quantitv  of  water  capable  of  being 
absorbed  by  the  stone  when  air-dried.  By  weight  it  ranges  from 
3*4  per  cent,  in  the  celebrated  Craigleitn  stone  to  7*2  per  cent, 
in  the  red  sandstone  found  at  Wemyss  Bay,  on  the  Firth  of 
Clyde.  The  significance  of  this  property  of  porosity  is  still  more 
readily  appreciated  if  we  take  the  amount  oi  water  absorbed  by 
bulk  instead  of  weight.  100  parts  by  measure  of  the  hardest 
and  best  freestone  take  up  about  8  parts  of  water,  and  the  in- 
ferior kinds  1 2  te  15  parts.  A  cubic  foot  of  the  stene  will  there- 
fore absorb  from  5  to  9  lbs.  of  water,  or  from  half  a  gallon  to 
nine-tenths  of  a  gallon.  The  absorption  of  water  by  certain 
kinds  of  stene  is  so  rapid  that  in  slight  showers  of  rain  the  whole 
of  the  water  that  falls  is  imbibed ;  and  although  a  great  part  of 
this  evaporates  afterwards  from  the  surface  of  this  stene,  a  por- 
tion must  always  find  its  way  inwards,  and  this  is  especially  the 
case  when  the  surface  of  the  stene  is  kept  constantly  wet  by 
continued'rain. 

Another  property  of  freestone  is  its  power  of  permitting  the 
passage  of  air  or  other  gas  by  transpiration  and  diffusion.  A 
cube  of  stene  varnished  over  on  four  sides  and  enclosed  at  the 
other  two  in  an  air-tight  case  pro^'ided  with  inlet  and  outlet 
tubes,  permits  the  passage  of  coal  gas  te  such  an  extent  that 
the  gas  can  be  lighted  and  will  continue  to  bum,  even  although 
the  pressure  is  not  more  than  an  inch  of  water.  The  same  thing 
applies  te  other  building  stones  which  are  all  more  or  less  porous, 
and  te  bricks,  unless  these  have  been  exposed  to  a  temperature 
high  enough  to  flux  the  material  of  which  they  are  made.  The 
quantity  of  air  diffused  into  and  out  of  a  house  by  the  walls 
must  be  very  considerable,  and  as  it  is  a  process  that  is  con- 
stantly going  on,  it  must  necessarily  exercise  an  appreciable 
influence  in  maintaining  the  purity  of  the  air  in  dwelling  houses. 
If,  however,  the  stone  or  brick  be  saturated  with  water,  the 
porosity  is,  for  the  time  being,  destroyed ;  or  if  there  be  any  air 
diflFused  at  all  it  will  be  loaded  with  watery  vappur,  and  there- 
fore of  less  value,  in  a  sanitary  point  of  view,  than  it  would 
be  with  only  its  normal  proportion  of  moisture.  Besides  this 
evil,  there  is  the  more  serious  one  of  the  water  actually  reaching 
the  joists  and  other  wood,  such  as  ^^  dooks  "  and  wall  plates  ana 
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straps,  and  caosing  these  to  decay,  and  so  interfere  with  the 
stability  of  the  structare.  Coating  the  stone  with  oil,  paint, 
silicate  of  soda  solution,  or  other  means  of  rendering  it  im- 
perrions  to  water,  prevents  the  absorption  of  rain  ;  but  it  also, 
at  the  same  time,  destroys  the  valuable  propertyof  diffusing 
pnre  ^  into  and  impure  air  out  of  the  house.  The  only  way 
that  1  know  of  for  securing  the  advantages  of  the  porosity  of 
the  stone  and  preventing  the  injurious  action  to  which  I  have 
referred  is  to  have  double  walls,  with  a  space  of  a  few  inches 
between,  into  which  air  is  freely  admitted  by  openings  in  the 
wall  at  top  and  bottom  placed  in  such  a  manner  that  rain  will 
not  enter  by  them  or  lodge  in  them.  The  openings  may  be 
about  three  inches  "sqaare,  and  placed  about  six  feet  apart,  and 
they  should  be  sloped  upwards  for  the  reason  I  have  just  stated. 
The  inner  wall  may  be  of  brick,  either  4^  or  9  inches  thick, 
according  to  the  height  of  the  building,  and  it  should  be  tied 
into  the  outer  wall  by  pieces  of  thick  iron  wire  with  angled  ends. 
The  system  of  building  with  concrete  blocks  pursued  in  San- 
down,  Ventnor,  and  other  places  in  the  Isle  of  Wight,  is  well 
adapted  for  constructing  walls  on  the  principle  I  have  indicated. 
The  blocks  of  concrete  are  about  18in.  wide  by  12in.  high,  and  are 
of  two  thicknesses ;  those  for  the  outer  wall  being  4  or  5  inches, 
and  for  the  inner  about  3  or  3^  inches  in  thickness,  and  these  are 
tied  together  by  pieces  of  iron  wire,  with  a  space  of  about  3 
inches  oetween  them.  This  forms  what  looks,  to  those  accus- 
tomed to  the  2-feet  thick  solid  walls  of  Scottish  houses,  a  very 
flimsy  wall,  but  it  appears  to  be  sufBciently  strong  for  a  building 
of  two  stories  in  height ;  and  with  a  few  openings  above  and 
below  for  the  admission  of  aii  into  the  space  between  the  outer 
and  inner  walls,  it  would  form  a  structure  which,  in  a  sanitary 
point  of  view,  would  be  perfect,  although  I  would  prefer  to  have 
the  inner  wall  of  brick,  which  is  more  porous  than  the  blocks  of 
concrete,  formed  of  fine  gravel  and  cement,  which  are  used  in 
the  Isle  of  Wight 
It  is  a  common  observation  that,  in  spite  of  every  care  being 
taken  in  the  constmctdon  of  a  building, 
the  joints  of  the  stone  are  often  imper- 
fect and  admit  water  freely,  especially 
when  the  rain  is  accompanied,  as  it  often 
is,  l^  high  wind,  especially  when  the 
wind  comes  from  the  south-west.  To 
prevent  the  rain  penetrating  it  is  cus- 
tomary in  some  districts  to  ouild,  not 
on  a  flat  bed,  but  one  sloping  slightly  upwards.  This  is  a  system 
highly  to  be  commended ;  and  if  it  be  objected  to  on  the  ground 
of  giving  less  stability  to  the  building  than  working  upon  a  per^ 
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fectly  level  bed,  this  objection  might  be  overcome  by  making 
the  greater  part  of  the  bed  level,  with  about  two  inches  of  the 
stone  on  the  exterior  side  of  the  wall  slightly  bevelled* 

In  the  case  of  rubble  walls  the  best  that  can  be  done,  pro- 
bably, is  to  point  them  with  a  miicture  of  Portland  Cement  with 
twice  its  bulk  of  sand,  taking  care  that  the  sand  is  not  too  fine; 
and  then  to  whitewash  the  entire  walls  with  Portland  Cement, 
a  process  which  may  be  repeated  with  advantage.  But  the 
pomting  should  not  be  done  until  the  walls  have  had  a  summer's 
sun  and  are  practically  dry;  otherwise  the  greater  part  of  the 
water  in  the  walls  will  evaporate  inwards,  that  is,  into  the  house, 
and  so  keep  the  atmosphere  damp  for  a  longer  time  than  is 
actually  necessary,  A  two  feet  wall  will  not  dry  thoroughly, 
however,  even  under  the  most  favourable  circumstances,  in  less 
than  two  years. 

As  regards  the  interior  of  houses,  plaster,  whether  on  brick 
or  lath,  IS  exceedingly  porous,  and  permits  of  a  ready  diffusion 
of  gases ;  and  a  wall  merely  whitewashed  or  coloured  with  dis- 
temper is  better  in  a  sanitary  point  of  view  than  one  that  is 
covered  with  oil  paint,  which  becomes  by  this  process  practically 
impervious  to  the  passage  of  gases.  Wall  papers  are  probably 
not  so  bad  in  this  respect  as  oil  paint,  but  are  certainly  inferior 
to  disteihper  or  whitewash. 

The  foundation  of  a  house  and  the  basement  are  the  most 
important  parts  of  it  as  regards  its  sanitary  condition.  The 
most  perfect  foundation  upon  which  a  house  can  be  built  is  a 
solid  platform  of  concrete,  extending  over  the  entire  area  of  the 
building,  and  from  2  to  6  feet  in  thickness,  according  to  the 
height  of  the  walls,  and  coated  over  on  the  top  with  nearly  pure 
cement.  No  damp  could  penetrate  this  mass  ;  but  I  would  not, 
even  in  this  case,  lay  the  sleeper  joists  upon  the  concrete,  but 
nvould  place  them  at  a  sufficient  height  to  obtain  ventilation  of 
the  space  below  the  floor.  In  case  of  alccident,  arising  from  the 
bursting  of  water-pipes,  or  other  causes,  I  would  make  the  con- 
crete with  a  slight  upward  slope  towards  the  centre  of  the  area, 
so  that  water  could  run  away  freely  through  the  ventilating 

ratings.  This  would  be  a  somewhat  expensive  foundation,  but 
think  it  would  be  a  most  satisfactory  one.  Another  system, 
which  would  probably  prove  equally  good,  is  to  build  the  foun- 
dation walls  and  dwarf  walls  up  to  a  certain  level,  fill  in  the 
interior  spaces  with  broken  material  to  the  same  levels  and  cover 
the  whole  surface  with  a  layer  of  Portland  cement  with  two 
parts  coarse  sand  3  inches  thick.  Another  system  still  is  to 
place  a  damp  course  of  slate,  or  slatey  stone,  oedded  in  Port- 
land cement,  on  the  whole  of  the  walls;  fill  up  the  whole 
foundation   to    the    same    level  with    broken    material,   and 
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coyer  this,  but  not  the  walls,  with  asphalte.  This  makes  an 
excellent  foundation,  but  the  filling  in  is  generally  omitted, 
the  architect  being  content  with  a  damp  course  on  the  walls 
just  below  the  sleeper  joists,  and  leveDing  the  interior  space 
and  asphalting.  In  this  way  I  have  seen  very  serious  evil 
resulting  from  the  absorption  of  water  from  the  soil  by  the 
portion  of  the  walls  below  the  damp  course,  this  giving  off 
sufficient  watery  vapour  to  keep  the  space  below  the  floor  quite 
damp  and  to  introduce  dry-rot  to  a  most  alarming  extent,  it  is 
a  not  uncommon  practice  to  neglect  the  precaution  of  putting  a 
damp  course  on  dwarf  walls,  in  which  case  dry-rot  is  almost 
certain  to  occur  unless  there  is  profuse  ventilation.  In  such  a 
case  the  joists  should  be  laid  not  in  a  wall-plate  of  wood,  but 
upon  roofing  slates  placed  below  each  joist,  but  it  is  better  to 
place  along  the  top  of  the  dwarf  walls  a  complete  anti-damp 
course  of  roofing  slates  or  Caithness  pavement  bedded  in 
cement,  and  upon  this  to  lay  a  wall  plate  in  the  usual  manner. 

With  regard  to  the  ventilation  oi  the  space  below  the  base- 
ment floor,  it  is  a  safe  rule  to  have  gratings  all  round  the 
building,  if  it  be  a  detached  house,  not  more  than  10  feet  apart ; 
but  if  it  be  in  a  street  where  ventilation  can  be  obtained  only  in 
front  and  back  the  gratings  should  be  not  more  than  5  or  6  feet 
apart,  and  should  be  of  ample  size,  say  10  inches  by  6.  In 
order  to  facilitate  the  free  circulation  of  air  the  dwarf  walls  and 
partition  walls  should  have  numerous  and  large  openings.  It 
may  be  objected  to  that  such  thorough  ventilation  as  I  have  indi- 
cated would  make  a  cold  basement  storey;  but  the  simple 
remedy  is  to  put  ashes,  with  or  without  lime,  below  the  floor,  in 
the  same  way  that  deafening  is  applied  to  the  upper  floors. 
In  a  wet  climate  such  as  ours,  in  which  it  is  a  not  uncommon 

occurrence  to  have  half  an  inch  of  rain  falling  in 

y\  1^  a  single  day,  it  is  a  proper  thing  to  cover  the 
chimney-tops  in  order  to  prevent  rain  from  coming 
down  and  keeping  the  gable  walls  to  some  extent 
constantly  damp ;  and  it  is  a  good  thing  to  combine 
with  the  cover  a  means  of  preventing  down-draught 
in  the  phimnevs  during  high  winds.  The  cover 
which  I  recommend  is  one  having  a  flat  top  with  a  section  of 
a  cone  below,  the  whole  chimney  top  and  cover  being  construc- 
ted of  galvanized  iron.  The  chimney  is  10  inches  diameter 
at  the  bottom  and  8  inches  at  the  top,  the  cover  is  12  inches 
diameter,  and  the  space  between  the  top  of  the  chimney  and 
the  cover  is  4  inches.  The  cover  is  supported  on  three  iron 
rods,  and  is  fixed  by  nuts  in  the  top,  which  are  easily  removed 
when  the  chimney  is  to  be  swept.  All  chimneys  should  be 
lined  with   fire-brick   cylinders  very  carefully  jointed,  other- 
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wise  a  great  deal  of  watery  vapour  from  the  combustion  of 
the  cosd  will  find  its  waj  into  the  gablewalls,  and  there 
may  be  trouble  also  from  smoke.  A  chimney  from  a  gas 
stove,  unless  kept  open  below,  is  certain  to  mve  trouble  from 
the  condensation  of  water.  Every  cubic  toot  of  coal  gas 
gives  by  conbustion  about  an  ounce  of  water,  and  as  gas  stoves 
consume  from  10  to  30  cubic  feet  per  hour,  a  very  large 
quantity  of  water  is  produced.  In  ordinary  coal  fires  the 
large  proportion  of  heat  wasted  up  the  chimney  prevents  any 
considerable  condensation  of  water  unless  when  a  fire  is  just 
lighted ;  but  in  the  case  of  gas-stoves  the  heat  passing  up  the 
chimney  is  comparatively  small,  and  is  probably  never  sufficient 
to  prevent  entirely  the  condensation  of  water. 

in  this  brief  sketch  I  have  taken  up  only  one  branch  of  my 
subject,  and  I  do  not  propose  to  deal  vnth  others,  such  as  the 
ventilation  of  dwelling-houses  and  public  buildings ;  but  I  shall 
merely  notice,  in  conclusion,  an  exceedingly  simple  means  of 
ventilating  apartments,  which  I  have  found  to  give  excellent 
results.  It  IS  to  put  in  every  window  in  a  house  a  series  of 
perpendicular  holes,  one  inch  in  diameter,  in  the  lower  frame  of 
the  top  sash  of  the  windows.  The  holes  mav  vary  in  number 
from  three  to  six,  according  to  the  breadth  of  the  window,  and 
I  may  say  that  I  have  not  found  it  necessary,  even  daring  the 
prevalence  of  the  highest  wind,  or  during  the  coldest  weather, 
to  close  aOT  of  these  orifices. 

I  fear  I  owe  a  humble  apology  to  the  architects  who  are 
members  of  this  Congress  for  going  beyond  my  own  profession 
and  invading  theirs,  but  I  trust  that  my  remarks  may  be 
accepted  in  the  same  spirit  in  which  they  have  been  given.  I 
have  endeavoured  to  put  together  a  few  hints  founded  on  my 
own  observation  and  experience ;  and  if  some  of  my  ideas  are 
not  new,  as  I  can  well  believe,  they  may  not  be  the  worse  for 
being  enforced  by  repetition. 


[ThiU  diacusaian  applies  also  to  a  paper  by  John  Honetman, 

see  page  204.] 

Dr.  Simpson,  Aberdeen,  said  that  Mr.  Honeyman's  paper  struck  at 
the  very  root  of  the  principles  of  sanitary  science,  as  he  would  have 
them  to  build  houses  seven  storeys  in  height  in  streets  which 
were  only  20  feet  wide.  Now  this  was  just  going  back  to  the 
old  evil  which  it  was  thought  they  had  experienced  quite  enough 
of.  But  happily  Dr.  Wallace's  pi^er  had  given  a  very  effective 
answer  to  liLr.  Honeyman  when  he  showed  that  for  a  large  part  of 
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tiie  year  the  houses  in  the  lower  parts  did  not  get  the  benefit  of  the 
sun's  rajB.  light  was  one  of  the  most  important  principles  of  life» 
and  nothing  was  more  depressing  than  the  want  of  it.  If  70U  wished 
to  quiet  a  lunatic  or  anyone  in  an  excited  condition,  the  best  thing  to 
do  was  to  put  him  in  a  dark  place,  and  he  would  soon  be  quiet 
enough.  Then  Mr.  Honeyman  appeared  not  to  have  understood  the 
principle  of  ventilation.  The  air  entering  by  the  door  of  a  room  and 
by  ihe  window  did  not  go  straight  up  the  chimney ;  but  it  had  been 
shown  by  experiments  that  it  went  towards  the  chimney,  got  warmed, 
and  then  went  up  to  the  ceiling,  so  that  a  high  ceiling  practically  got 
nd  of  those  draughts  which  Mr.  Honeyman  complained  of.  Then 
there  was  the  other  consideration,  that  it  would  be  an  overcrowding 
of  the  houses.  We  might  certainly  object  to  have  a  narrow  room, 
but  to  have  house  upon  house  would  only  mean  overcrowding,  which 
was  one  of  those  things  that  raised  the  death-rate  more  than  any 
other  cause.  When  there  were  many  people  together,  the  cleansing 
and  the  removal  of  refuse  would  be  very  difficult.  The  houses  would 
also  be  badly  lighted.  In  a  word,  he  did  not  think  that  any  saving 
in  the  matter  of  building  would  compensate  for  the  increased  density 
of  population. 

Professor  James  Thomsok,  Glasgow,  said  the  papers  of  Mr.  Honey- 
man and  Dr.  Wallace  dealt  with  many  subjects  of  great  interest,  but 
stiU  they  left  room  for  much  discussion  and  for  differences  of  opinion 
on  various  points,  especially  on  account  of  the  wide  range  of  details 
introduced  in  the  paper  of  Dr.  Wallace.  Within  the  time  aUowed 
for  remarks  it  would  not  be  possible  to  enter  on  more  than  a  very 
small  part  of  the  subjects  opened  up  for  discussion.  Mr.  Honeyman 
had  it  as  an  aim  to  give  more  floor  accommodation  by  reducing  the 
height  of  the  ceilings,  and  thus  getting  a  larger  number  of  people  to 
live  in  a  limited  space  in  large  towns.  When  by  dire  necessity  a 
great  many  people  must  needs  be  packed  closely  together  on  a  small 
space  of  ground,  it  became  desirable  to  devise,  in  such  directions  as 
Mr.  Honeyman  was  recommending,  means  for  producing  the  greatest 
amount  of  comfort  attainable  with  moderate  cost  on  that  small  space. 
Personally  he  (Prof.  Thomson)  would  advocate  to  the  very  utmost 
that  political  economists  and  the  corporations  of  towns  should  aim 
above  all  things  at  avoiding  and  preventing  bvercrowding,  and  at 
creating  as  many  open  spaces  as  possible.  Any  one  could  see  while 
walking  along  the  streets  of  Glasgow  that  the  children  of  the  work- 
ing classes  had  very  generally  no  place  where  they  could  go  to  play 
but  on  the  pavements.  It  might  be  urged,  that,  however  desirable 
it  might  be  to  have  open  spaces  for  playgrounds,  yet  on  account  of 
the  cost  it  was  difficult  to  get  them :  still  the  idea  was  not  such  a 
hopeless  one  as  many  people  supposed  it  to  be.  Mr.  Honeyman's 
recommendations  were,  he  thought,  worthy  of  much  consideration  in 
reference  to  the  development  of  arrangements  for  making  the  most  of 
small  spaces.  It  was  certainly  unwise  to  insist  on  necessarily  having 
a  high  ceiling,  if,  in  other  respects,  the  arrangements  were  to  be 
such  as  to  leave  a  great  portion  of  the  cubic  space  in  the  upper  part 
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of  the  room  to  serve  only  for  accumulation  of  vitiated  hot  air,  while 
allowing  the  air  for  ventilation  to  flow  mostly  along  the  floor  to  the 
fire-place,  cooling  the  feet  of  the  occupants,  without  serving  for  their 
breathing.  The  recommendation,  which  Mr.  Honeyman  urged,  to 
scour  out  the  vitiated  air  from  the  ceiling  was,  he  considered,  very 
important. 

Mr.  E.  0.  BoBiKS,  London,  said  it  seemed  to  be  a  paradox  to  have 
low  ceilings  and  well  ventilated  rooms,  but  it  all  depended  upon 
how  they  were  ventilated.  Overcrowding  had  been  proved  to  be  un- 
healthy, but  it  was  still  possible  to  crowd  healthy  houses  together, 
such  as  had  been  done  in  the  case  of  the  artisans'  model  dwellings, 
and  preserve  a  low  death-rate.  He  criticised  adversely  the  manner 
in  wnich  Mr.  Honeyman  proposed  to  provide  for  ventilation,  and 
suggested  that  in  such  houses  fresh  air  might  be  introduced  at  the 
back  of  the  fireplace  and  heated  before  it  was  allowed  to  pass  through 
the  rooms.  He  illustrated  on  the  black  board  in  a  very  happy  manner 
the  defectiveness  of  the  ventilating  system  proposed  by  Mr.  Honey- 
man in  his  paper,  as  he  understood  him,  and  showed  what  he 
imagined  would  be  a  better  mode  of  ventilating  ordinary  dwelling- 
houses.  According  to  Mr.  Bobins  plan,  a  draught  would  be  made 
to  come  from  the  back  of  the  fireplace,  and  passing  behind  the  fire 
would  get  free  over  the  mantelpiece'  with  a  vertical  current,  and 
afterwards  circulate  all  round  the  room  and  back  to  the  fireplace. 
Such  a  draught  would  provide  the  room  with  a  supply  of  fresh  air 
which  would  be  cold  in  summer  and  warm  in  winter.  Adverting  to 
the  construction  of  houses,  he  said  that  he  had  given  up  basement 
floors  that  are  pervious.  He  made  them  of  impervious  materials, 
and  covered  them  with  wood-block  floors. 

'  Dr.  J.  F.  SuTHEBLAND,  Qlasgow,  remarked  that  Mr.  Honeyman's 
paper  was,  in  his  opinion,  quite  opposed  to  sanitary  science.  At 
the  conclusion  of  his  paper,  Mr.  Honeyman  made  the  remarkable 
statement  that  within  the  last  few  weeks  he  had  seen  in  a  street  20 
feet  wide  an  admirable  tenement  of  artisans'  dwellings  seven  storeys 
high.  Taking  a  storey  to  be  8  feet  high,  a  building  seven  storeys 
high  would  mean  a  wall  of  56  feet,  with  inhabitants  from  basement 
to  roof.  He  presumed  there  would  be  houses  on  each  side  of  the 
street,  which  would  simply  mean  that  the  inhabitants  of  these  ad- 
mirable tenements  would  be  deprived  of  sunlight  during  the  best  and 
greater  part  of  the  day.  It  could  not  be  otherwise,  as  no  matter 
what  the  disposition  of  the  street  plight  be  there  would  be  over- 
shadowing. He  did  not  know  on  what  principal  Mr.  Honey- 
man based  his  argument,  but  he  hoped  the  association  would  not 
allow  it  to  go  to  the  public  that  they  encouraged  such  tenements, 
for  it  had  been  clearly  shown  that  in  houses  deprived  of  sunlight 
there  was  a  speedy  deterioration  of  the  human  race.  It  had  been 
shown  by  an  eminent  medical  man  that  children  deprived  of  sunlight 
soon  developed  scrofulous  diseases,  and  more  especially  that  form  of 
scrofula  known  as  affection  of  the  spine.    Mr.  Honeyman  had  spoken 
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somewhat  slightingly  of  the  Glasgow  Corporation,  who  would  most 
effectually  by  their  new  Police  Bill  put  a  stop  to  such  a  building 
being  erected  as  one  of  56  feet  high  in  a  street  20  feet  wide.  Then 
Mr.  Honeyman  said  builders  were  hampered  by  Parliament.  All  he 
had  got  to  say  was  that  if  the  attention  of  Parliament  is  not  directed 
to  this  admirable  tenement,  wherever  it  existed,  the  sooner  it  was  so 
the  better.  Bather  than  dislike  snch  restrictions  as  he  spoke  of,  they 
should  have  more  of  them,  because  such  tenements  as  he  described 
should  not  be  allowed  to  exist. 

Mr.  G.  W.  Minn,  Glasgow,  said  Mr.  Honeyman's  courage  in  the 
city  was  well  known.  To  the  position  that  he  took  up  some  three 
years  ago  in  regard  to  opposing  the  Corporation  plans  of  the  new 
municipal  buildings  they  were  indebted  for  the  great  improvement  in 
the  arrangement  and  style  of  those  buildings,  and  he  considered  that 
for  ihat  act  alone  the  citizens  of  Glasgow  owed  him  a  deep  debt  of 
gratitude.  His  own  experience  was  that  the  healthiest  room  he  ever 
lived  in  was  one  of  a  height  of  7  feet  3  inches.  He  could  touch  the 
ceiling  of  it  with  his  hands.  He  had  a  much  greater  fioorage  in  that 
room  than  if  he  had  a  ceiling  of  14  feet  6  inches.  He  was  not  sur- 
prised at  so  many  gentlemen  coming  from  London  and  crying  out 
against  narrow  streets.  He  knew  London  pretty  well,  and  he  did  not 
think  there  were  above  two  or  three  broad  streets  in  it.  Look  at  some 
of  the  streets  radiating  from  Cheapside.  They  were  not  more  than 
12  feet  wide,  and  had  walls  of  50  feet  high  at  least.  Although  sun- 
light was  a  good  thing,  it  was  not  the  only  good  thing,  and  he  did  not 
know  any  street  where  the  sun  would  not  shine  some  time  in  the 
course  of  the  day.  He  believed  that  in  Continental  countries  narrow 
streets  were  devised  specially  for  the  purpose  of  keeping  the  sun  out 
and  procuring  a  cool  house.  In  the  arrangements  made  by  the  police 
authorities  of  Glasgow  and  contemplated  by  them  in  the  bill  which 
they  had  prepared  some  time  ago,  but  which  was  withdrawn  from 
Parliament,  the  regulations  were  unnecessarily  oppressive  upon 
builders,  would  cause  an  enormous  addition  to  the  cost  of  houses,  and 
thereby  tax  the  working  classes  to  an  unwarrantable  extent.  These 
regulations  insisting  upon  a  certain  width  of  street,  and  for  a  certain 
height  of  house,  he  had  always  opposed,  for  he  did  not  consider 
that  they  were  consistent  with  the  best  means  of  promoting  the  health 
of  the  population.  A  house  of  seven  storeys  in  a  street  20ft.  wide 
might  be  a  much  more  healthy  house  then  a  one  storeyed  cottage  in 
the  same  street.  Mr.  Honeyman  had  shown,  notwithstanding  the 
contradiction  of  Dr.  Simpson,  that  crowding,  but  not  overcrowding, 
was  quite  consistent  with  the  maintenance  of  health,  provided  atten- 
tion be  paid  to  cleanliness  and  ventilation.  He  was  glad  to  find  that 
so  far  Mr.  Honeyman  justified  the  remarks  he  (Mr.  Muir)  made  on 
the  preceding  day  respecting  the  intelligence  of  the  officials  of  the  Cor- 
poration of  Glasgow. 

Mr.  HoNETMA2?,  Ghisgow,  said,  he  could  only  partially  reply  to  the 
remarks  made  on  his  paper.  There  seemed  to  be  a  good  deal  of  mis- 
apprehension regarding  what  he  aimed  at.    His  object  in  bringing  up 
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the  subject  was  that  it  might  be  the  means  of  preventing  oyercrowding, 
which  to  a  great  extent  waeT  due  to  the  raising  of  rents.  Nothing 
more  certainly  led  to  the  kind  of  overcrowding  which  resulted  in  a 
high  death-rate  than  high  rents.  During  the  depression  in  trade 
which  followed  the  City  Bank  disaster,  many  people  could  not  keep 
houses  for  themselves,  and  went  to  stay  with  relatives,  but  they  again 
took  houses  when  trade  got  better  and  enabled  them  to  do  so.  K  the 
people  could  be  healthfully  housed  in  high  tenements  larger 
spaces  might  be  obtained.  Instead  of  a  dingy  range  of  houses, 
with  a  meuse  lane  running  up  between  them,  he  would  build  say  three 
blocks  on  the  space,  and  leave  large  spaces  between  them.  As  to  the 
tenement  that  had  been  referred  to,  it  was  in  Gray's  Inn  Boad, 
London.  He  had  never  seen  anything  better  in  the  way  of  dwellings, 
as  the  houses  were  perfectly  cleanly,  bright,  and  airy  in  every  respect. 
As  to  ventilation,  he  did  not  advocate  the  use  of  a  ventilator  at  all. 
He  would  cut  with  a  bevel  a  little  bit  off  the  top  of  the  door,  which  the 
people  would  know  nothing  about.  If  a  ventilator  was  put  in  the 
people  would  be  sure  to  close  it  up.  He  had  made  some  experiments, 
with  the  following  results : — 

NoTB. — Experiments  illustrative  of  the  foregoing,  made  with  two  models 
precisely  alike  in  all  respects  except  height 

Ist.  Smoke  admitted  over  the  doors  in  the  low  model  (representing  a  room 
7  feet  high)  passed  rapidly  over  the  ceiling,  and  in  a  few  minutes  was  diffused 
through  ever^r  part  of  the  room.  In  the  high  model  (representing  a  room 
12  feet  high)  it  passed  across  the  room  horizontally,  diffusing  itself  through 
the  Ibwer  part  only,  and  leaving  the  upper  part  qmte  clear. 

2nd.  With  ordinary  inlets,  in  half  an  hour  the  temperature  at  the  floor,  in 
both  rooms,  was  65<>,  but  at  the  ceiling  of  the  high  room  it  was  88°i  and  at 
the  ceiling  of  the  low  room  only  73°. 

drd.  With  special  inlets  (equivalent  to  14  inches  by  9  inches),  dose  to  the 
ceiling,  in  the  low  room  on  the  floor  the  heat  was  74°,  and  at  the  ceiling  72<^ ; 
while  in  the  high  room,  under  the  very  same  favourable  conditions  as  to  inlet, 
the  heat  at  the  floor  was  77^,  and  at  the  ceiling  86°,  showing  a  considerable 
amount  of  stagnation  from  which  apparently  the  low  room  was  entirely  free. 

4th.  To  show  how  completely  the  oenefit  of  ventilation  may  be  missed  by 
want  of  distribution,  the  ordinary  inlets  were  closed,  and  an  inlet  having  the 
same  area  as  the  chimney  was  opened  near  the  floor,  on  the  opposite  side  of  the 
room  from  the  fire-place.  A  stream  of  cold  air  (equivalent  to  5000  cubic  feet 
per  hour  at  least)  passed  diagonally  through  the  room  for  half  an  hour,  when 
the  thermometer  on  the  floor  showeid  a  temperature  of  84°,  and  that  at  the  ceil- 
ing 93°.  In  this  case  the  stream  of  fresh  air  was  in  fact  abaoltUeb/afno  use  to  the 
occupants  of  the  room;  the  atmosphere  was  not  appreciably  a£tocted  except 
within  the  very  narrow  limits  of  the  area  actually  occupied  by  the  current 
between  the  opening  and  the  fire-place.  Compare  this  with  No.  3  experiment 
in  the  low  room,  where  the  same  quantify  of  air  was  admitted. 

It  will  be  noticed  that  witii  the  inlets  at  the  ceiling  the  air  near  the  floor  in 
the  low  room  was  rather  warmer  than  at  the  ceiling ;  but  in  the  high  room  it 
was  9^  warmer  at  the  ceiling  than  at  the  floor. 

Professor  T.  Bogbs  Sihth,  the  President,  said  they  were  greatly 
indebted  to  the  readers  of  these  two  papers,  and  moved  a  vote  of 
thanks  to  them.  He  had  to  do  with  the  administering  of  an  Act 
of  Parliament  while  acting  as  a  district  surveyor  in  London,  and  it 
struck  him  as  the  result  of  experience  so  acquired,  that  the  less  restric- 
tive any  legislation  could  be  made  the  more  likely  were  the  Acts  to 
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be  of  service.  They  were  beset  with  yeiy  great  difficulties  in  dealing 
witb  the  problem  as  how  to  house  to  the  best  advantage  the  poor  in 
large  cities.  One  would  like  to  see  them  in  the  best  possible  dwellings, 
but  these  cost  a  great  deal  of  money.  They  were  compelled  to  pro- 
vide a  dwelling  within  the  reach  of  the  wages  which  the  people  could 
earn,  and  Mr.  Honeyman  was  evidently  aiming  at  that  object. 


On  ^*  The  Testing  of  Drain  and  other  Pipes  connected  with  DweU 
bngsj  together  with  the  Sanitary  Condition  of  the  Walls  and 
adjacent  svb-soil  as  affecting  the  healthy  condition  of  HouseSy* 
by  James  Stewart,  Sen. 

For  a  number  of  years  past,  the  inhabitants  of  this  city  have 
displayed  a  very  considerable  interest  in  the  efficiency  of  the 
sanitary  appliances  connected  with  their  houses,  and  have 
shown  a  most  laudable  anxiety  as  to  the  proper  testing  of  the 
various  drains  and  pipes,  which  are  the  necessary  constituents 
of  eveiT  dwelling-house. 

Ha^^ng  had  for  upwards  of  thirty  years  very  considerable 
experience  in  the  almost  innumerable  details  of  such  matters  as 
generally  practised,  and  more  especially  as  practised  in  the  West 
of  Scotland,  I  have  some  confidence  in  hoping  that  the  notes  of  a 
successful  practise  and  experience  I  am  about  to  lay  before  you 
mBj  have  some  claim  upon  vour  attention. 

When  a  necessity  arises  for  an  examination  of  the  sanitary 
condition  of  a  dwelling-house,  a  Sanitary  Engineer,  or  other 
duly  qualified  person  is  called  in  by  the  owner  and  requested  to 
test  the  drains,  &c.  Unfortunately,  however,  these  tests  fre- 
quently extend  no  further  than  the  house  drains  and  vertical 
pipes.  Then  follows  a  report  that  certain  defects  exist  in  the 
drains  and  plumbing  works,  and  such  are  recommended  to  be 
remedied  and  improved. 

The  drains  are  then  lifted  and  relaid,  or  it  may  be,  as  I  have 
frequently  seen,  that  the  joints  or  junctions  are  only  cemented 
as  they  lie.  The  work  is  done  :  but  no  attention  is  given  to 
the  swampy  and  malarious  condition  of  the  ground  in  the 
vicinity  of  the  defects  which  still  remains  in  the  same  saturated 
state,  due  to  the  previous  defects  in  the  drains ;  or  it  may  be 
from  the  still  defective  drains  of  adjoining  houses,  the  level  of 
which  may  be  higher ;   or  perhaps  from  ground  water. 
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The  drains  being  finished;  the  saturated  material  is  pnt 
back  into  the  hole  or  trench,  the  floor  is  closed  up,  and  if  any 
thought  is  given  to  the  condition  of  the  sub-soil,  it  is,  that  it 
will  soon  dry  up,  now  that  drains  are  supposed  to  be  perfect. 

The  methods  adopted  for  testing  the  horizontal  drains  and 
vertical  pipes  are  as  follows,  viz. : — 

1st. — ny  the  smoke  test^  relying  upon  sight  and  smelL 

2nd. — By  the  paraffin^  peppermint^  or  other  tests,  relying 
upon  smell. 

3rd. — By  the  water  test,  which  also  relies  upon  observation. 

Eegarding  the  test  by  smoke  it  may  be  considered  very  suit- 
able, ^deedfperhaps  it  Is  the  best  for  testing  vertical  pipes  and 
apparatus  in  a  house ;  as  any  defect  usually  becomes  visible  at 
once  by  the  smoke,  or  is  apparent,  more  especially  if  the  wood 
work  covering  the  pipea  is  removed  as  far  as  possible ;  otherwise 
a  current  of  air  may  carry  the  escaping  smoke  up  the  recess  for 
the  pipes,  which  generally  extends  from  the  basement  floor  to 
the  roof. 

As  regards  the  testing  of  drains,  I  cannot  speak  quite  so 
favourably  in  applying  smoke  to  them  :  assuming  that  the  drains 
are  defective,  there  are  many  houses  of  which  tne  basement  or 
ground  floors  are  covered  with  asphalte,  Portland  cement,  tile 
or  other  impervious  flooring,  so  that  it  is  impossible  for  smoke  to 
find  its  way  through,  except  at  some  small  opening  at  the  foot 
of  the  soil,  or  other  pipes  passing  into  the  ground. 

Again,  a  considerable  part  of  the  subsoil  of  this  city  and 
neighbourhood  is  composed  of  stifF  clay ;  and  it  is  the  practice 
of  builders  to  dig  out  trenches  in  this  clay  for  the  foundations 
of  houses,  deeper  than  the  ordinary  level  of  the  cutting ;  the 
foundations  are  placed  in  this  trench,  and  if  the  house  is  one  of 
a  street  or  terrace,  the  drains  must  go  through  the  houses. 

A  square  trench  is  usually  made  for  the  drains,  which  cuts 
througn,  or  crosses  the  foundation  trenches  on  much  the  same 
level,  the  consequence  is  that  any  leakage  or  sewage  from  the 
drains,  runs  along  these  trenches  and  so  saturates  the  walls. 

A  case  of  this  discription  has  come  imder  my  care  where  the 
water  from  a  soil  pipe  flowed  twenty  feet  along  the  foundation 
of  the  back  wall,  then  turned  inwards  and  along  between  two 
gables  for  thirty-five  feet,  and  came  out  below  the  floor  of  the 
front  room  qi  the  next  house,  which  was  on  a  level  of  between 
two  and  three  feet  lower. 

In  the  filling  in  of  the  trench,  the  clay  or  stiff  soil  is  thrown 
in  upon  the  top  of  the  pipes,  and  falls  partly  down  the  sides ; 
but  on  account  of  the  narrowness  of  the  trench,  the  bottom 

f)art  cannot  be  properly  filled ;    then  the  whole   is  rammed 
evel  with  the  surface  of  the  ground,  and  you  can  infer  that 
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from  the  stiffness  of  the  clay,  with  careless  filling,  a  space  is 
left  along  the  bottom  on  each  side  of  the  pipe.  When  the 
house  conies  to  be  occupied,  the  sewage  escapes  into  this  space 
from  the  bad  joints  and  junctions,  the  result  being  that  the 
foundations  are  sapped,  which  I  think  explains  why  the  parti- 
tions and  walls  of  so  many  houses  are  cracked. 

To  return  however  to  the  testing,  I  have  often  found  it 
difficult  on  account  of  the  formation  and  filling  in  of  the  drains 
as  above  described  to  obtain  the  results  I  expected,  being  con- 
vinced in  my  own  mind  that  the  drain  was  really  defective,  but, 
between  the  clay  covering  the  top  of  the  drain,  and  the  impeiv 
vious  formation  of  the  floor,  no  smoke  could  be  seen. 

To  overcome  this  drawback,  I  adopted  the  plan  of  probing 
the  ground  with  an  iron  rod,  pointed  at  one  end,  provided  with  a 
cross  handle  at  the  top.  Some  care  and  skill,  however,  is  neces- 
sary to  fix  upon  the  suitable  place,  so  as  to  use  it  to  proper 
advantage.  I  have  used  this  probe  with  the  best  results,  viz.,  to 
ascertain  actually  that  the  smoke  was  really  escaping  from  the 
drains,  and  to  satisfy  myself  as  to  the  state  of  tne  ground 
surrounding  the  pipes ;  the  point  of  the  probe  indicating  the 
state  of  the  soil  at  the  bottom  of  the  trench. 

I  may  mention  other  instances  in  which  the  full  effect  of 
tests  by  smoke  may  not  be  attainable,  however  bad  may  be  the 
state  of  the  drains.  The  junction  of  the  house  drain  with  the 
main  sewer  not  being  air  tight,  the  existence  of  rat  runs  in  the 
ground,  or  the  presence  of  porous  rubbish  under  the  floors,  all 
mterfere  most  seriously  with  the  efficiency  of  the  test.  Again, 
take  the  case  of  a  new  or  unoccupied  house  in  Winter,  the 
temperature  of  the  air  contained  m  it  is  lower  than  that  of 
the  air  in  the  sewer,  consequently  a  current  of  air  exists 
flowing  from  the  house  into  the  sewer  and  carrying  the  smoke 
with  it. 

There  is  also  another  instance  of  very  frequent,  if  not  con- 
stant occurrence,  where  the  escape  or  appearance  of  smoke 
cannot  be  observed,  which  is,  that  although  the  upper  parts  of 
the  joints  are  filled  with  clay  or  cement,  small  parts  at  the 
bottom  are  left  quite  open  ;  this  may  arise  through  the  care- 
lessness of  the  workman,  or  may  be  left  open  with  the  idea  of 
draining  the  ground  ;  but  the  reverse  takes  place,  the  open  part 
of  the  joint  is  therefore  constantly  sealed  with  water,  ana  no 
smoke  can  escape. 

As  to  tests  with  the  smoke  machine,  attention  should  be 

fiven  to  the  length  and  capacity  of  the  main  drain  and  its 
ranches,  the  soil,  and  other  vertical  pipes ;  that  is,  if  it  is  a 
large  house,  with  a  9  inch  main  dram,  and  branches,  with  a 
hi^  soil  pipe,  rain  water  pipes,  &c.  (as  many  of  our  best  houses 
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have).  I  am  of  opinion  that  the  miniature  smoke  machine  some 
tradesmen  use  is  quite  inadequate  to  produce  the  desired  result 
of  a  satisfactory  test,  as  such  a  machine  cannot  have  power  to 
maintain  a  sufficient  supply  of  smoke  necessary  to  test  the 
drains  and  pipes  of  a  large  house. 

I  have  frequently  heard  it  remarked  that  the  smoke  test  is 
too  severe.  If  the  pressure  was  as  great  as  some  people  suppose, 
we  might  expect  to  see  the  smoke  blown  through  the  sealing 
water  in  the  trap ;  such  an  occurrence,  so  far  as  my  knowledge 
extends,  I  have  not  seen :  all  that  can  be  observed  is  a  slight 
movement  of  the  water  at  one  or  other  of  the  traps  when  the 
machine  is  in  action. 

We  will  now  consider  the  second  method  of  testing,  viz.,  the 
paraffin  or  peppermint  test ;  but  as  I  have  entered  so  fully  into 
the  smoke  test  it  is  not  necessary  I  should  detain  you  with  any 
lengthened  observations  on  this  method  of  paraffin,  &c.,  &c., 
as  they  are  so  far  similar  in  composition  and  action,  viz.,  air 
with  smoke,  or  air  with  the  smell  of  paraffin  or  peppermint. 

My  remarks  will  therefore  apply  as  to  whether  it  can  super- 
sede the  smoke  test  and  give  better  results;  from  my  experience 
I  am  inclined  to  give  smoke  the  preference,  from  the  statement 
already  made  as  to  the  uncertainty  of  the  smoke  test  when 
applied  under  certain  conditions  to  the  horizontal  drains  in  the 
ground;  the  same  will  apply  with  greater  force  against  the 
paraffin  or  peppermint  test,  both  of  which  I  consider  to  be 
trifling,  uncertain,  and  misleading,  if  either  of  these  are  alone 
to  be  depended  upon. 

Nevertheless,  in  answer  to  this,  it  will  be  remarked  by  some, 
"  that  paraffin  discovered  the  defects  in  my  drains ; "  but  I  am 
quite  as  certain  that  many  more  will  afterwards  find  out  by 
other  means  the  serious  deficiencies  that  the  paraffin  did  not 
discover.  I  could  dwell  longer  on  this  point  of  the  subject, 
were  it  not  that  time  is  limited ;  therefore  I  will  now  pass  on  to 
the  third  method  of  testing,  viz. :  "  The  Water  Test'* 

I  have  pointed  out  the  injurious  effects  of  the  escape  of 
sewage ;  but  the  injury  resulting  from  the  constant  outflow  of 
moist  sewer  air  into  and  saturating  the  ground  under  the  floors 
is  a  serious  evil;  it  is  therefore  mdispensable  that  the  drains 
should  be  both  air  and  water  tight 

The  application  of  the  water  test  to  the  main  drain  of  a 
house  is,  in  my  opinion,  by  far  the  best  method,  and  is  therefore 
superior  to  the  other  methods  I  have  referred  to,  for  is  it  not 
the  fact  that  the  object  we  endeavour  to  accomplish  is  to  have 
the  drains  water  tight. 

This  method  is  not  generally  practised,  perhaps  from  the 
want  of  a  suitable  apparatus  of  easy  and  simple  application,  or 
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it  may  be  from  a  desire  to  avoid  the  certainty  of  showing  what- 
ever defects  of  construction  may  exist.  The  modus  operandi 
is  this :  the  pipes  shonld  be  entirely  stopped  up  at  the  ends  and 
filled  with  water,  some  upright  part  naving  been  previously 
selected  or  formed  for  the  purpose  of  observing  if  the  drain 
holds  the  water,  or  the  reverse ;  the  other  ends  or  branches 
having  been  closed  in  a  similar  or  sufficient  manner,  the  water 
may  then  be  turned  on,  and  the  pipes  filled  to  the  part  marked 
on  the  upright  pipe,  and  carefully  watched  to  see  if  the  water 
falls  below  the  mark ;  and  should  it  do  so  it  shows  at  once  there 
is  a  leak  somewhere,  and  no  doubt  can  arise  as  to  the  actual 
results  of  this  method  of  testing,  and  nothing  is  more  certain  or 
satisfactory. 

Another  advantage  to  be  derived  from  the  water  test  is,  that 
the  proprietor  or  tenant  can  have  the  satisfaction  of  observing 
the  effects  of  it,  either  by  showing  the  eficient  or  deficient  con- 
struction of  the  drains  at  the  upright  part  selected  and  marked 
for  the  purpose ;  this  he  could  not  follow  out  so  well  or  readily 
with  the  smoke  or  paraffin  tests;  and  in  the  event  of  a  new 
drain  being  tested,  the  workman  might  be  apt,  on  a  defect 
being  noticed,  to  fill  it  up  hurriedly  to  hide  it ;  such  an  attempt 
would  at  once  be  detected  on  the  application  qf  water. 

In  the  majority  of  houses  that  I  have  been  called  upon  to 
examine,  I  should  not  consider  it  at  all  requisite  that  any  tests 
should  be  applied ;  as  the  damp  appearance  of  the  walls,  and 
sometimes  the  floors,  are  sufficient  of  themselves  to  tell  the  true 
state  of  matters  below. 

The  damp  plaster  is  observed  in  some  cases  rotting  above  the 

Earts  that  have  been  repaired  with  Portland  cement,  this  repair 
aving  been  done  with  the  mistaken  idea  of  keeping  down  the 
damp,  or  may  have  been  done  at  the  time  of  the  last  overhaul 
of  the  drains :  such  expectations  are  not  realized ;  the  insufficient 
relaying  of  the  drains,  or  the  neglect  of  draining  the  sub-soil  is 
soon  shown  by  the  above-mentioned  indication ;  and  in  addition 
by  the  paint  at  many  places  along  the  foot  of  the  walls  being 
destroyed,  and  getting  daily  worse,  as  the  sub-soil  gets  more 
permeated. 

Nothing  else  could  be  looked  for,  when  at  this  overhaul  of 
the  drains,  in  addition  to  the  very  objectionable  way  of  filling 
up  the  trench,  no  attention  is  given  to  the  aeriation  of  the 
ground,  and  ventilation  by  air  channels  under  the  floor ;  and 
should  the  floors  be  formed  of  Portland  cement,  asphalte,  Caith- 
ness stone,  or  tile  laid  upon  a  cement  bed:  as  all  of  these  are 
considered  to  be  practically  impervious,  the  damp  is  sucked  up 
by  the  powef  ul  action  of  the  house  fires,  and  is  sure  to  find  an 
outlet,  which  it  does  as  I  have  stated  through  the  walls. 
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Professor  Pettenkofer  and  others  in  their  researches  on  this 
important  subject,  have  sufficiently  demonstrated  the  per- 
meability of  air  and  damp  through  walls,  and  it  may  not  be 
out  of  the  wa;^  if  I  give  one  or  two  quotations  from  such 
authorities. 

Professor  Pettenkofer  in  his  work,  "  The  air  in  Relation  to 
Clothing,  Dwelling  and  Soil,"  states  at  pp.  80  and  81 — "  Eng- 
land has  given  proof  how  the  public  healtn  can  be  improved,  by 
keeping  the  soil  clean  through  good  drainage,  abolition  of  cess- 
pools, and  abundant  water  supply."  He  also  says,  "  This  is  my 
conviction,  which  I  want  to  impress  upon  you,  tnat  the  cleanli- 
ness of  the  soil,  and  diminution  of  organic  processes  in  the 
ground  of  dwelling  houses  is  most  essential."  Also,  Colonel 
Geo.  E.  Waring,  jun.,  the  celebrated  American  engineer,  in  his 
work  on  the  "  Sanitary  Condition  of  Dwelling-houses  *'  (1877), 
at  pp.  51  remarks : — 

**  We  know  very  well  from  a  difference  in  salubrity  between 
houses  standing  on  proper  sites,  and  houses  standing  on  im- 
proper sites,  .that  this  innuence  of  the  soil  emanations  is  serious, 
probably,  so  far  as  the  usual  slighter  malarial  ailments  are 
concerned,  this  soil  influence  is  the  most  serious  with  which  we 
have  to  contend.  And  at  the  same  time  the  debilitating  effect 
of  the  exhalations  referred  to — headache,  neuralgia,  loss  of  appe- 
tite, intermittent  fever,  &c — ^take  a  far  lighter  hold  upon  the 
populiar  imagination  than  do  often  the  fatal  diseases  which  are 
produced  by  bad  air  of  another  sort.  The  low  condition,  and 
consequent  susceptibility  to  infection,  which  the  malaria  of 
damp  soil  produces,  doubtless  aggravate  very  seriously  the  dan- 
gers arising  frdtn  the  other  source,  that  is  to  say:  persons 
enfeebled  by  exposure  to  malaria  would  often  succumb  to 
infection,  when  a  robust  person  would  withstand  it." 

The  foregoing  observations  regarding  the  actual  results  of 
testing  by  the  smoke  machine  have  been  altogether  applicable 
to  drain  pipes ;  but  the  defects  usually  observed  in  the  soil  or 
other  discharge  pipes  when  applying  the  test  to  them,  are 
insufficient  water  seal  in  the  traps,  open  or  cracked  joints,  and 
perforation  of  the  lead  traps  or  bends. 

A  great  deal  has  been  said  and  written  on  this  popular 
subject.  The  cause  of  the  destruction  of  the  lead  m  this 
manner  is  by  common  consent  attributed  to  the  action  of  sewer 
gas ;  it  may  therefore  be  considered  bold  on  my  part  to  come 
forward  and  question  a  subject  so  universally  admitted  as  this 
alleged  action  of  sewer  gas  on  lead  pipes. 

I  have  given  this  particular  matter  careful  observation  for  a 
number  of  years,  and  the  conclusion  I  have  come  to  is,  that  the 
perforation  is  caused  by  the  vapour  or  humid  air  in  the  drains 
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and  yertical  pipes,  arising  from  the  warm  water  discharged 
from  the  house.  This  vapour  ascends  till  it  comes  to  the  trap, 
and  there  condenses  in  drops  of  distilled  water  on  the  upper 
side  of  the  trap  or  bend.  I  have  looked  into  a  trap  and 
observed  the  drops  hanging,  and  have  removed  them  with  my 
fingers  along  with  the  destroyed  part,  as  a  substance  which  is 
chemically  named  *^  carbonate  of  lead; ''  and  as  each  succeeding 
drop  forms  it  falls  off,  taking  a  portion  of  this  substance  with 
it,  and  leaving  a  clean  surface  for  fresh  chemical  attack. 

At  the  time  of  the  outbreak  of  typhoid  fever  at  Crossbill  in 
March  and  April,  1875, 1  was  then  acting  as  sanitary  surveyor 
for  the  Govan  Parochial  Board  in  the  district  then  known  as 
^^No  man's  Land;"  and  during  my  examination  into  the 
sanitary  condition  of  the  houses,  I  saw  a  good  example  of  the 
action  of  vapour  on  lead,  in  the  case  of  a  lead-lined  hot  water 
cistern  connected  with  a  tenement  there;  this  cistern  had  a 
wooden  cover,  and  there  was  a  space  between  the  water  and  the 
underside  of  the  cover,  which  was  constantly  filled  with  vapour, 
the  action  of  which  was  seen  in  the  coating  of  the  leaden  sides 
of  the  cistern  with  the  substance  I  have  referred  to,  a  sample  of 
which  I  have  retained ;  and  although  I  hold  that  the  action  on 
the  lead  pipes  is  by  the  vapour  and  not  by  sewer  gas,  still  the 
same  remedy  would  require  to  be  carried  out,  viz.,  ample  venti- 
lation of  the  discharge  pipes. 

Dr.  Alfred  Carpenter,  in  his  work,  *^  Preventive  Medicine 
and  Public  Health,''  states :  ^^  It  is  a  soft  and  distilled  water 
which  acts  so  readily  on  lead." 

Then  CoL.  Waring,  in  his  work  formerly  quoted,  states  at 
p.  33 :  *^  These  gases  (sewer  gases)  have  in  a  much  less  degree, 
if  ^f^  J^oM}e  at  ally  the  power  of  decomposing  lead  pipes." 

In  my  former  remarKs  I  have  made  reference  to  tne  re-drain- 
ing of  a  house,  the  filling  up  of  the  trench  with  the  same  sewage- 
soaked  soiL  This  practice,  I  may  tell  you,  is  going  on  every 
day  in  this  locality,  not  only  as  regards  the  trench  cut  for  the 
drains,  but  the  whole  water-logged  area  below  the  floors  remains 
as  it  was  prior  to  any  alterations,  attention  not  being  given  to 
the  drainage  of  the  ground  water,  neither  at  the  time  of  the 
building  of  the  house,  or  now,  when  a  so-called  improvement  is 
made.  This  objectionable  work  that  I  have  just  referred  to,  is 
being  executed  by  tradesmen  who  have  neither  the  skill,  experi- 
ence, workmen,  or  sufficient  appliances  necessary  for  carrying 
out  such  work.   ^ 

It  is,  therefore,  all  the  more  necessary  that  these  matters 
should  be  attended  to  when  we  look  at  the  position  of  many  of 
the  best  houses  in  this  city  and  neighbourhood,  viz.,  the  site  of 
the  house  is  excavated  out  of  a  sloping  bank,  leaving  high 


228  TESTDTG  BBAlir  AND  OTHEB  PIPES. 

ground  at  the  back,  a  raised  roadway  at  the  front;  the  back 
ground  slopes  to  the  house  or  back  area,  and  consequently  all 
the  ground  water,  and  perhaps  the  sewage  water  from  a  defec- 
tive sewer  in  the  lane  behind,  follows  the  slope  of  the  ground, 
and  permeates  through  the  foundation.  When  this  state  of 
matters  is  combined  with  leaky  house  drains,  you  can  readily 
understand  what  condition  the  house  will  be  in;  and  though  I 
merely  state  this  as  a  hypothetical  case,  there  are  many  houses 
in  the  surrounding  locality  in  a  similar  condition,  and  where 
the  configuration  of  the  ground,  although  somewhat  dififerent, 
is  equally  telling  against  their  sanitary  condition. 

In  concluding  tnese  remarks,  which  I  trust  may  have  met 
with  your  approval,  I  have  only  to  add  that  the  neglect  of  the 
Sanitary  arrangements  which  we  find  in  so  many  nabitations, 
calls  for  their  regular  and  careful  examination,  and  that  our 
chief  endeavour  should  be  to  rouse  the  interest  of  the  general 
public  in  these  matters,  and  I  know  of  no  other  association,  or 
organised  body,  that  have  done  so  much  to  promote  this  good 
work  than  the  Sanitary  Institute  of  Great  Britain. 


Mr.  BoGEBS  Field,  M.Inst.C.E.,  said  that  be  considered  Mr. 
Stewart's  paper  on  the  testing  of  drains  was  a  valuable  one.  The 
testing  of  drainage  had  an  important  bearing  on  the  health  of  the 
community.  Not  only  did  tests  such  as  those  described  by  Mr. 
Stewart  adSord  a  reliable  means  of  ascertaining  hidden  defects  in 
existing  drainage  but  what  was  even  of  greater  importance  such  tests 
afforded  a  ready  method  of  securing  watertight  construction  of  the 
drainage  in  new  houses,  It  ought  to  be  made  imperative  that  all  new 
drains  should  be  actually  tested  before  they  are  covered  in.  The 
general  idea  is  that  if  drains  are  constructed  of  stoneware  pipes  with 
cement  joints  they  must  be  all  right.  Nothing  can  be  more  delusive. 
No  one  except  those  who  have  had  large  experience  in  testing  drains 
as  ordinarily  laid  can  have  any  idea  how  leaky  they  are.  Even  when 
the  precaution  has  been  taken  of  carefully  examining  the  joints  of  the 
pipes  before  the  drain  is  covered  up  it  by  no  means  follows  that  the 
drain  is  sound.  The  upper  portion  of  the  joints  may  be  good,  but 
underneath  where  they  cannot  be  seen  there  majy  be  defects.  The 
only  reliable  way  is  actually  to  test  the  pipes  with  water  in  the  way 
described  by  Mr.  Stewart.  If  sanitary  authorities  were  to  insist  on 
this  being  done,  a  wonderful  improvement  would  be  effected  in  the 
drainage  of  all  new  houses.  This  may  perhaps  be  considered  im- 
practicable at  present  (though  the  speaker  did  not  know  why  it  should 
be)  but  surely  it  is  not  impracticable  for  architects  always  to  specify 
that  the  drains  should  be  tested.  A  stipulation  of  this  kind  is,  how- 
ever, at  present  quite  the  exception. 
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On  ^  The  Merits  and  Demerits  of  Various  Kinds  of  Waters 
Closets  in  General  Use^^  by  Daniel  Emptage. 

It  it  generally  admitted  by  all  who  have  made  '^  house  drainage '^ 
a  staavy  that  the  most  carefully  prepared  scheme  is  frequently 
spoiled  by  an  unwholesome  w.c.  apparatus  fixed  at  its  head. 

It  was  experience  of  this  nature  which  has  induced  me  for 
some  years  past  to  pay  particular  attention  to  this  subject,  and 
by  careful  observations  and  experiments  with  various  kinds  of 
appliances,  to  endeavour,  if  possible,  to  find  one  which  would 
work  satisfactorily,  and  which  might  be  rightly  considered 
wholesome,  and  I  have  very  great  pleasure  in  laying  before 
this  Congress  the  information  tlius  gained. 

The  "  Bramah^  pattern  valve  closet  is  the  oldest  form  now 
in  use,  and  although  many  improvements  have  been  made  in  its 
construction,  those  in  use  to-day  are  the  same  in  principle  as 
the  one  which  Bramah  patented  in  1778. 

This  closet  works  remarkably  well,  and  has  a  capital  appear- 
ance. The  direct  action  drop  of  the  water  from  the  basin  to 
the  trap  is  also  a  good  point,  and  the  space  between  the  seal  of 
the  trap  and  the  valve  being  very  small,  very  little  foul  air  can 
accumulate  or  corrosion  take  place. 

If  this  closet  is  properly  fixed,  flushed,  and  ventilated,  and  a 
reasonable  amount  of  care  exercised  in  its  use,  it  will  answer 
very  well  indeed. 

Notwithstanding,  however,  the  good  character  which  it 
deservedly  bears,  it  has  disadvantages  which  preclude  it  from 
being  considered  the  best  one  for  general  use,  the  following 
being  some  of  its  faults : — 

1st.  The  liability  of  paper  and  other  substances  to  become 
jambed  between  the  valve  and  its  seating,  and  thus  allow  the 
water  to  escape  from  the  basin. 

2nd.  Its  unsuitabiUty  for  the  discharge  of  slops,  for  which 
purpose  all  w.o.'s  are  at  times  used. 

3rd.  The  liability  of  the  overflow  trap  to  become  fouled, 
which  not  infrequently  takes  place  in  consequence  of  the  w.c. 
being  used  as  a  urinal  without  being  properly  flushed. 

4tn.  The  valve-box,  although  small,  is  a  container  of  bad  air, 
and  is  to  that  extent  objectionable. 

These  defects  existed  in  Bramah's  day,  only  perhaps  in  an 
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aggravated  form,  and  it  was  to  obviate  similar  evils  that  the 
notorious  *^  old  pan  "  closet  was  invented. 

If  we  consider  the  number  of  valuable  lives  which  have  been 
sacrificed^  and  the  amount  of  misery  which  has  been  caused  by  the 
escape  of  sewage-gas  from  w.o.'s  and  soil-pipes  fixed  inside  of 
houses,  it  mav  well  be  doubted  whether  their  introduction  was 
really  a  benent  to  mankind ;  but  it  is  certain  that  the  man  who 
invented  the  ''pan'*  closet  let  loose  upon  society  an  enemy 
which  has  done,  is  still  doing,  and  will  yet  do,  an  incalculable 
amount  of  mischief. 

It  is,  I  think,  without  exception,  the  worst  form  known,  and 
yet,  strange  to  say,  it  has  been  the  most  popular,  and  is  still 
used  more  than  any  other. 

Thanks,  however,  to  this  Institute,  and  to  the  efforts  made 
by  our  leading  sanitarians,  the  public  are  now  becoming  aware 
of  its  treacherous  character,  and,  as  a  consequence,  its  doom  is 
fixed,  and  the  time  will  come  when  it  will  he  a  thing  of  the 
past,  to  be  seen  only  in  our  museums. 

Seen  from  above,  it  has  a  very  fair  appearance ;  it  is,  how- 
ever, only  a  "  whited  sepulchre ;  its  interior  surface,  which  is 
equal  to  about  5  ft.  superficial  measurement,  being  generally 
covered  by  a  mass  of  corruption.  From  this  coating,  under- 
going decomposition,  there  constantly  arises  gases,  as  offensive, 
and  perhaps  as  dangerous,  as  those  which  escape  from  an  ordi- 
naiy  sewer  or  cesspool. 

These  gases,  being  held  between  the  two  seals,  increase  in 
virulence,  until  released  by  the  tilting  of  the  pan,  when  they 
belch  forth,  and  who  can  tell  the  amount  of  mischief  caused 
through  persons  inhaling  these  poisonous  vapours  early  in  the 
morning  f 

It  is  well  known  that  a  toilet  pail,  although  constantly 
exposed  to  the  air,  soon  becomes  offensive  unless  frequently 
cleansed.  Is  it  then  at  all  to  be  wondered  at  that  the  interior 
of  a  "pan"  closet,  which  becomes  infinitely  more  filthy,  and  is 
entirely  shut  out  from  the  air,  should  emit  foul  odours  f 

I  have  several  times  tried  to  mitigate  this  evil  by  ventilating 
the  container,  but  only  with  very  partial  success. 

There  is  but  one  remedy,  viz.,  to  take  down  the  apparatus 
and  burn  it  out.  This,  however,  affords  only  temporary  relief, 
for  the  moment  it  is  again  used  the  process  of  re-coating  begins. 

It  is  only  fair,  however,  to  say  that  there  are,  as  usual,  excep- 
tions to  this  rule,  for  I  have  known  "  pan  "  closets  which  have 
appeared  comparatively  wholesome,  but  they  have  always  been 
placed  under  very  favourable  conditions. 

Besides  the  "valve"  and  "pan''  closets,  the  only  other  kind 
in  general  use  up  to  the  year  1852,  appears  to  have  been  the 
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old-fashioned  straight  hopper,  which,  owing  to  its  shape  and  its 
bad  flushing  arrangement,  was  a  most  mthy  apparatus  quite 
unfit  for  the  interior  of  a  dwelling-house. 

In  the  same  year,  Mr.  George  Jennings  patented  the 
« monkey"  closet,  now  known  in  an  improved  form  as  the 
"wash-out." 

The  object  of  the  inventor  was  to  combine  in  one  piece  of 
earthenware  a  closet,  offering  some  of  the  advantages  of  the 
valve  closet,  together  with  the  simplicity  of  the  hopper,  without 
the  disadvantages  of  either. 

This  closety  which  was  considered  a  great  improvement  upon 
the  "  Old  Pan  "  and  **  Hopper  "  was  at  first  much  used,  but  it 
was  soon  found  to  be  defective,  as  the  excreta  remained  floating 
in  the  trap  beneath,  instead  of  passing  through  it  at  once  to  the 
drain,  it  therefore  became  very  offensive,  and  although  repeated 
attempts  were  made  by  the  inventor  to  remedy  the  evil,  he  failed 
to  do  so,  and  in  consequence  ceased  to  recommend  them. 

During  the  past  few  years,  other  inventors  have  taken  this 
closet  in  hand,  and  by  the  aid  of  improved  flushing  arrange- 
ments, have  produced  a  better  apparatus. 

The  advantage  of  the  improved  "  Wash-out"  is,  that  without 
the  aid  of  a  valve,  a  large  surface  of  water  is  held  in  the  basin 
to  receive  the  excreta,  which  is  effectually  washed  out  into  the 
trap  beneath,  from  which  it  passes  to  the  drain. 

it  has  also  the  great  advantage  of  being  adapted  for  the 
discharge  of  slops. 

It,  however,  still  retains  some  of  its  old  faults.  The  flow  of 
water  which  washes  out  the  basin  loses  much  of  its  force 
before  it  reaches  the  seal  of  the  trap,  and  is  consequently  not 
heavy  enough  to  clear  the  trap  with  any  degree  of  certainty. 

Another  objection  is,  that  the  shaft  between  the  seal  of  the 
trap  and  the  basin,  which  is  mostly  out  of  sight,  becomes  very 
foul,  and  emits  offensive  odours. 

It  was  to  remedy  the  sluggish  action  of  the  flush  upon  the 
trap  that  the  plug  valve  closet  was  introduced  in  the  year  1858. 
This  apparatus  has  enjoyed  a  large  share  of  public  favour,  one 
of  its  principal  reconu^endations  Seing  the  frLness  with  which 
the  contents  of  the  basin  pass  away  out  of  sight  when  the  plug 
i^  raised.  It  is  certainly  an  improvement  upon  the  discarded 
*^  monkey,**  but  experience  has  shown  that  it  does  not  come  up 
to  the  requirements  of  a  good  wholesome  closet.  The  contents 
of  the  basin,  which  glide  away  so  easily,  frequently  do  nothing 
more  than  force  out  from  the  trap  beneath  what  was  left  from 
the  last  discharge,  the  present  one  remaining,  to  be,  in  like 
manner,  disturbed  by  the  next  visitor.  As  a  consequence, 
offensive  odours  are  generated,  which,  passing  up  through  the 
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hollow  plug,  cause  much  annoyance,  and,  perhaps,  in  some 
cases,  danger.  Again,  the  plug  itself  becomes,  in  a  very  short 
time,  coated  with  filth,  both  inside  and  out,  and  emits  a  great 
stench,  while  the  plug  shaft  quickly  furs,  and  likewise  smells 
badly. 

For  the  discharge  of  slops  this  closet  is  very  unsuitable.  I 
have  frequently  seen  the  hollow  plug  completely  choked  from 
this  kind  of  usage.  In  fact,  so  much  mischief  has  been  caused 
in  this  way  that  some  manufacturers  have  found  it  necessary  to 
issue  printed  instructions  in  reference  to  it. 

To  prevent  gasses  passing  up  through  the  hollow  plug, 
trapped  overflows  have  been  introduced;  but  where  slops  are 
discharged,  I  cannot  look  upon  this  as  a  great  improvement. 

The  inconvenience  and  annoyance  caused  by  the  chokage  of 
traps  beneath  **  plug ''  valve  closets  lead  to  the  introduction  of 
the  so-called  "  trapless  "  closets.  This  is  in  my  opinion  a  despe- 
rate remedy  for  the  evil. 

Given  a  properly  trapped  and  ventilated  drain,  a  soil-pipe 
thoroughly  ventilated  at  head  and  foot,  a  short-arm  from  basin 
to  soil-pipe,  a  basin  always  fully  supplied  with  water,  and  a 
water-tignt  valve,  and  some  kinds  of  "  trapless,"  closets  will  act 
exceedingljr  well,  leaving  nothing  to  be  desired. 

Now  it  IS  very  important  that  the  fact  should  be  borne  in 
mind,  that  the  advocates  for  these  closets  insist  upon  these 
conditions  being  carefully  complied  with,  otherwise  they  do  not 
recommend  them. 

By  skilful  workmanship,  you  may  ensure  the  first  four  condi- 
tions, but  no  amount  of  sldU  can  ensure  the  last  two ;  and  yet 
the  temporary  failure  of  either  of  these  must  result  in  the 
immediate  admission  of  bad  air  to  the  house,  its  quality  depen- 
ding upon  the  state  of  the  soil-pipe,  while  the  state  of  the  soil- 
pipe  will  depend  upon  the  purpose  for  which  the  w.C.  has  been 
used. 

If  it  has  been  used  as  a  urinal,  or  slop-sink,  the  pipe  must 
become  very  much  fouled,  and,  consequently,  the  air  drawn 
through  will  be  very  offensive. 

Now  I  can  understand  the  reason  for  wishing,  if  possible,  to 
dispense  with  the  trap  from  under  a  plug-valve  closet,  because 
of  its  liability  to  choke,  and  retain  foul  matters,  but  why  the 
**  Bramah  "  pattern  valve  should  be  fixed  without  a  trap  I  can- 
not understand,  as  the  direct  action  of  its  flush  carries  all 
clean  out  through  the  trap  at  once,  if  a  round  pipe  trap  be  used, 
and,  as  this  trap  is  ventilated  direct  from  the  top  of  tne  outgo, 
the  air  in  the  arm  beyond  is  quite  as  pure,  and  probably  more 
so,  than  with  a  trapless  closet.' 

It  will  therefore  readily  be  seen  that  te  a  round  pipe  trap 
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beneath  a  "  Bramah,"  there  can  be  no  objection,  while  it  has 
the  great  advantage  of  permanently  shutting  off  all  communi- 
cation between  the  house  and  the  soil-pipe. 

To  be  rightly  considered  wholesome  and  adapted  for  general 
use,  a  closet  should,  in  my  opinion,  possess  the  following  quali- 
fications : — 

Ist* — ^The  water  seal  of  its  trap  should  be  in  sight,  should 
stand  up  in  the  basin,  and  be  quite  safe  from  either  momentum 
or  siphonage. 

2nd. — It  should  be  so  thoroughly  flushed  that  at  each  dis- 
charge, every  part  of  the  basin  and  trap  would  be  properly 
cleansed. 

3rd. — ^It  should  be  as  well  adapted  for  the  discharge  of  slops 
as  for  a  w.c. 

A  closet  possessing  these  advantages  is  perfectly  safe  to  use 
anywhere,  and  the  only  kind  which,  m  my  opinion,  comes  up  to 
this  standard,  is  that  known  as  the  "  Direct  action." 

Within  the  last  few  years  several  inventors  have  turned  their 
attention  to  the  manufacture  of  this  kind  of  closet,  and  there  are 
now  several  in  the  market  to  choose  from,  each  of  which  has 
some  advantage  peculiar  to  itself. 

During  the  past  four  years  I  have  tried  several  of  these  closets, 
by  fixing  them  one  at  a  time,  for  several  months  at  my  own 
house,  and  carefully  watching  their  action;  also  at  scores  of 
houses  where  I  have  introduced  them,  and  from  the  information 
thus  gained,  I  find — 

1st. — That  these  closets,  when  properly  trapped,  flushed,  and 
ventilated,  are  perfectly  safe  and  wholesome,  and  are  free  from 
the  evils  and  annoyances  attendant  upon  most  other  forms. 

2nd. — ^That  to  ensure  a  thorough  flush  out,  the  water  must 
fall  with  an  avalanche-like  action  direct  upon  the  surface  of 
the  water  in  the  basin. 

3rd. — ^That  those  basins  which  show  an  O.  G.  section  are 
more  readily  flushed  than  those  which  have  sides  in  the  form  of 
inclined  planes. 

4th. — That  with  a  suitably  shaped  basin  two  gallons  of  water, 
delivered  in  five  seconds,  will  thoroughly  cleanse  the  closet. 

5th. — That  the  ordinary  round  P  or  half  S  trap  should  never 
be  used  beneath  these  closets,  because  no  reliance  can  be  placed 
upon  the  safety  of  its  seal. 

6th. — Care  is  required  in  fixing  these  closets  to  ensure  adequate 
ventilation  to  the  trap,  because,  owing  to  the  exposed  position  of 
its  seal,  it  is  liable,  unless  so  guarded,  to  be  aestroyed  at  any 
moment  by  the  discharge  of  a  pail  of  slops;  but  if  properly  pro- 
tected, it  IS  quite  safe  irom  this  action. 

Where  the  position  is  such  that  this  necessary  protection  can- 
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not  be  given,  on  no  account  shonld  a  **  direct  action  "  closet  be 
used.  It  is  better,  under  such  circumstances,  of  the  two  evils 
to  choose  the  least,  and  fix  a  good  "Bramah"  pattern  valve 
closet  and  D  trap. 

One  word  with  respect  to  closet  seats.  It  is  the  prevailing 
fashion  to  have  them  to  fit  as  closely  as  possible,  and  to  keep 
the  Ud  shut. 

I  think  this  is  a  mistake.  If  there  are  any  gases  to  escape, 
they  should  be  allowed  to  do  so  at  once,  rather  than  be  kept 
boxed  in,  ready  to  belch  forth  into  the  face  of  the  next 
visitor. 

For  this  reaaon,  I  would  discard  lids  altogether,  and,  provided 
a  suitably  finished  apparatus  could  be  introduced,  the  nser  also, 
and  allow  the  floor  doth  to  run  right  under  the  seat,  leaving  no 
space  in  the  room  where  bad  air  could  be  detained. 

Allow  me,  in  conclusion,  to  say  a  word  or  two  in  answer  to  a 
question  which  is  frequently  asked^  and  which  very  naturally 
arises  in  the  public  mind,  viz. :  — 

How  is  it  tnat  while  the  same  state  of  things  has  existed  for 
very  many  years,  it  is  only  comparatively  recently  that "  sewage 
gas,"  "  pan  closets,"  and  "  D  traps,"  have  come  to  be  considered 
such  dreadfully  mischievous  things  I 

My  answer  to  this  is,  that  the  arrangements  of  our  houses 
with  regard  to  health,  are  very  much  influenced  by  what  the 
doctor  says. 

Now,  it  is  a  fact,  that,  up  to  a  certain  date,  doctors,  as  a 
rule,  did  not  recognize  the  evils  of  sewage  gas,  and,  conse- 
quently, little  attention  was  paid  to  it.  It  was  a  nuisance  to  be 
got  rid  of  as  much  as  possible,  but  w.G.'s  and  sinks  were 
expected  to  be  rather  offensive,  and  the  idea  was  seldom  enter- 
tained that  the  annoyance  could  be  avoided. 

The  illness  of  H.K.H.  the  Prince  of  Wales,  in  1871,  drew 
the  attention  of  the  medical  profession  very  pointedly  to  the 
poisonous  nature  of  sewage  gas,  and,  at  the  same  time,  it 
aroused  the  public  mind  to  the  immense  dangers  of  its  deadly 
influence,  ana,  as  a  result,  the  ranks  of  those  eminent  sani- 
tarians,  who  had  heen  long  striving  hard  for  sanitary  reform, 
were  soon  swelled,  and  now,  throughout  the  land,  the  medical 
profession — ^who  financially  have  all  to  lose,  and  nothing  to 
gain,  except  improvements  in  the  general  health — are  coming 
forward,  and  doing  their  utmost  in  tne  cause  of  sanitation,  and 
telling  us  that  we  might  be  more  healthy  if  we  would. 
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Mb.  Soobbs  Fqbld,  M.  Inst.G.E.,  quite  agreed  with  Mr.  Emptage, 
that  the  most  carefully  prepared  scheme  of  drainage  may  be  spoilt  by 
an  unwholesome  w.c.  apparatus  fixed  at  its  head.  One  of  the  greatest 
improTements  in  modem  sanitary  practice  was  the  system  of  discon- 
necting the  house  drains  from  the  public  sewer  by  means  of  an  open 
trap  so  as  to  make  certain  that  no  foul  air  from  the  sewer  passed  into 
the  house  pipes.  But  the  success  of  this  system  depended  to  a  great 
extent  on  a  careful  attention  to  the  detsols  of  the  internal  house 
drainage.  If  these  details  were  defective,  so  that  foul  matter  was 
retained  in  any  portion  of  the  sanitary  appliances  disagreeable  smells 
would  be  perceived  at  the  open  disconnecting  trap,  and  very  pro- 
bably the  system  of  disconnection  would  be  condemned  when  the 
&ult  perhaps  really  lay  in  a  single  unwholesome  closet.  There  was 
one  point,  however,  in  Mr.  Emptage's  paper  with  which  he  could  not 
agree,  viz.,  that  under  certain  circumstances  it  was  desirable  to  fix  a 
so-called  '*  D-trap."  He  considered  this  one  of  the  worst  forms  of 
trap  that  was  ever  invented,  as  it  always  retained  foul  matter,  and  no 
amount  of  flushiug  would  properly  cleanse  it.  He  had  known 
instances  of  extremely  bad  smells  from  a  disconnecting  opening 
being  found  simply  to  arise  from  a  filthy  D  trap,  and  entirely  to  cease 
directly  the  D  trap  was  removed. 

Mr.  Collins  thought  that  the  D  traps  were  an  unmitigated 
evil,  and  as  Dr.  Jenner  truly  said,  they  were  the  double  D's — 
disseminators  and  destructors.  Mr.  Emptage,  however,  had  shown 
in  the  exhibition  what  system  he  preferred,  but  he  would  not 
enlarge  upon  that  until  he  had  heard  the  decision  of  the  judges.  He 
generally  used  Mr.  Buchan's  traps,  and  he  always  put  one  of  his 
traps  at  the  end  of  every  soil  pipe.  He  preferred  to  try  and  get  an 
upward  current  of  air  continually  advancing  up  the  soil  pipe,  and 
ventilating  the  drain  by  a  distinct  disconnected  chamber. 

Mr.  EicPTAOB  replied  briefly,  and  said,  that  there  was  no  man 
living  more  dead  against  the  use  of  the  D  trap  than  himself,  but  at 
the  same  time  he  was  bound  to  admit,  that,  without  ventilation  it  held 
its  seal  more  secure  than  any  other  form  of  trap  in  use  for  w.c.  pur- 
poses ;  he  said  this  after  having  made  yery  many  experiments  with 
almost  every  form  of  trap  known.  He  had,  however  never  yet,  himself, 
found  it  necessary  to  use  it,  and  it  would  only  be  under  circum- 
stances such  as  he  had  named  that  he  would  allow  of  its  being  fixed. 


«  The  House  that  Jack  Built,"  by  H.  H.  Collins,  F.KJ.B.A. 

In  this  paper,  entitled  "  The  House  that  Jack  Built,''  Mr.  Collins 
humoursly  described  the  unscientific  construction  and  the  insanitary 
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condition  of  an  imaginary  residential  yilla  built  from  the  owner^s  own 
design. 

The  PiUBSiDEin? :  We  have  had  a  very  entertaining  and  somewhat 
instructive  paper.  I  do  not  think  that  it  leads  to  discussion  in  the 
same  way  as  the  other  papers  which  we  have  considered  and  are  to 
consider. 


On  **  The  J)weUings  of  tlie  Middle  Classes — T/ie  evils  attaching 
to  the  present  system  of  erecting  middle -class  houses^  and  the 
remedies  which  it  is  necessary  to  apply  in  order  to  secure  their 
removal,*'  by  Henry  C.  Burdett,  F.S.S. 

The  Transactions  of  the  Sanitary  Institute  contain  more  than 
one  Paper  of  mine  on  the  Dwellings  of  the  Poor.  Such  dwel- 
lings are,  alas,  still  very  far  from  being  what  they  should  be. 
From  an  actual  inspection  of  these  dwellings  in  various  parts  of 
the  country,  I  am  compelled  to  declare  with  Mr.  Fawcett  that 
the  first  conditions  of  health,  morality,  and  economy  are  alike 
impossible  under  the  circumstances  in  which  a  large  majority  of 
the  poor  have  to  live.  The  house  accommodation  of  the  working 
classes  in  our  large  towns  is  often  so  bad  as  to  make  it  impossible 
to  overstate  the  evils  arising  from  it ;  and  I  have  often  returned 
home,  after  a  long  day's  inspection,  possessed  with  a  feeling  of 
wonder  that  the  poor,  in  the  East-end  of  London,  for  instance, 
do  not  rebel  in  a  Dody,  and  insist  upon  being  better  housed  or 
knowing  the  reason  why.  Yet  the  evil  is  increasing ;  for  it  is  re- 
vealed in  the  figures  of  the  last  Census  that  more  and  more  people 
are  crowding  into  the  towns,  and  less  and  less  are  remaining  in  the 
rural  districts.  Thus,  whereas  in  1861  for  every  100  people  who 
resided  in  the  rural  districts,  there  were  165  people  living  in 
towns,  in  1871  this  number  had  increased  to  184,  and  in  1881 
it  had  reached  199,  so  it  is  accurate  to  say  that  to-day  there 
are  two  people  living  in  urban  for  every  one  residing  in  rural 
districts.  This  ratio  is  rapidly  increasing,  and  the  evus  arising 
must  therefore  tend  to  increase  rather  than  to  diminish.  Nor 
is  Scotland,  or  even  Glasgow,  in  a  better  condition  than  England 
in  this  matter,  but  rather  the  reverse.  Some  of  you  will 
perhaps  remember  that  Mr.  John  Bright,  in  his  Kectorial 
Address  at  Glasgow,  said  that  41  out  of  every  hundred  families 
in  this  city  live  in  a  single  room,  and  beyond  these  41,  37  more 
out  of  every  100  live  in  two  rooms.  This  statement  does  not 
convey  all  the  fearful  consequences  of  such  a  condition  of 
affairs,  nor  can  anyone  realize  it  unless  or  until  they  have  made 
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themselves  acquainted  with  the  proportions  and  surroundings 
of  such  a  room  as  that  referred  to  by  Mr.  Bright.  Many  may 
well  ask  why,  in  the  face  of  these  appalling  racts,  do  you  not 
take  the  dwellings  of  the  poor  as  the  subject  of  your  paper, 
rather  than  the  dwellings  of  the  middle  classes  ?  The  answer 
is  simple. 

Attention  has  been  directed  to  the  former  so  frequently  and 
forcibly  that  there  is  now  every  prospect  of  something  effectual 
being  done^  though  the  remedy  may  entail  parliamentaiy  action 
and  something  like  a  social  revolution.  On  the  other  hand, 
little  has  been  attempted  in  the  direction  of  middle-class 
dwellings,  although  investigation  would  prove  that  masses  of 
the  middle  classes,  though  higher  in  the  social  scale  than  the 
working  class,  are  frequently  as  badly  provided  with  house 
accommodation  as  any  class  in  the  community.  There  is  much 
that  demands  attention  in  the  dwelUngs  of  the  middle  class,  and 
especially  in  those  of  the  lower  middle  classes.  The  wealthier 
classes  are  able  to  take  care  of  themselves  by  the  employment 
of  such  able  architects  as  they  may  like  to  select,  and  the  poorer 
classes — artizans  and  the  like — have  thousands  of  well-arranged 
and  carefully-constructed  dwellings  erected  for  them  from  the 
designs  and  under  the  superintendence  of  the  same  class  of 
architects.  But  the  poorer  middle  classes  have  no  such  power 
or  means  of  securing  healthy  dwellings  for  their  own  occupation. 
To  prove  this  and  to  realize  the  crying  nature  of  the  evils 
attaching  to  the  dwellings  of  the  middle  classes,  it  is  necessary 
to  pay  a  visit  to  a  suburban  district  under  the  control  of  a 
Local  Board,  and  to  make  an  inspection  of  several  houses  in 
various  stages  of  erection.  These  houses  will  be  to  let  at  from 
£35  to  £50  to  £75  a-year,  and  possibly  at  a  higher  rate  still. 
They  will  be  occupied  by  that  hard-working  class,  bank  clerks, 
commercial  clerks,  civil  service  clerks,  and  others,  who  have  to 

firesent  a  decent  appearance  and  to  keep  and  bring  up  a  young 
amily  on  an  income  little,  if  at  all,  in  excess  of  that  earned  by  a 
skilled  artizan  or  mechanic — say  £3  to  £5  per  week.  The  occupier 
of  these  houses  will  often  have  a  lodger  or  a  parent  to  share  the 
house  and  lessen  the  expenses,  so  that  the  four  or  five  bed  rooms 
are  always  fully  occupied. 

Such  houses  are  erected  by  speculating  builders,  known  as 
'*  jerry  '*  builders,  are  usually  mortgaged  as  the  work  proceeds, 
and  have  no  one  to  look  after  their  construction  except  the  sur- 
veyor to  the  Local  Board.  He,  poor  man,  often  without  an 
apology  for  assistance,  cannot  be  in  eveiy  part  of  his  scattered 
cQstrict  at  the  same  time,  even  if  he  wished  to  supervise 
all  this  class  of  work  efficiently.  Besides,  it  too  frequently 
happens  that  the  jerry  builder  is  himself  a  member  of  the  Local 
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Board,  or  has  powerful  friends  there ;  and  in  such  cases  the 
surveyor  finds  it  inexpedient  to  interfere  with  certain  houses 
which  are  conseauently  the  worst  of  their  class.  In  the 
model  buildings'  oye-laws,  published  under  the  authority  of 
the  Local  Government  Board,  nearly  every  essential  for  a 
healthy  properly  constructed  dwellinff  is  provided  for,  but  in 
many  districts,  even  where  the  bye-laws  are  in  use,  they  are 
practically  a  dead  letter,  owing  to  the  unwillingness  of  the 
Sanitary  authority  to  enforce  them  with  uniform  energy.  Yet 
the  power  taken  in  such  bye-laws,  and  which  might  be 
brought  to  bear  upon  the  builders,  would  render  jerry  buildings 
an  impossibility,  if  the  Local  Boards  were  determined  to  en- 
force such  bye-laws  without  fear  or  favour.  Every  Local  Board, 
that  is,  the  large  majority,  does  not  so  enforce  the  bye-laws,  and 
is  consequently  in  league  with  the  jerry  builder. 

We  are  daily  reminded  of  the  power  of  combination  amongst 
the  working  classes.  Why  do  not  the  lower  middle  class  com- 
bine in  self-defence  and  crush  their  present  oppressors  the  pot- 
house politician  and  his  ally  the  jerry  builder,  who  at  present 
too  often  return  and  control  the  members  of  the  local  boards, 
and  whose  rule  is  a  grinding  tyranny  accompanied  by  preven- 
tible  disease  and  suffering,  not  infrequently  resulting  in  pre- 
mature death  t 

For  the  purposes  of  this  paper  the  writer  visited  a  suburban 
district,  Willesden,  where  middle-class  houses  are  growing  like 
mushrooms,  where  the  Local  Board  have  really  a  good  surveyor 
and  a  building  inspector,  and  where  houses  have  been  and  are 
being  built  by  speculating  builders,  one  of  whom  is  a  member  of 
the  Local  Board.  These  houses  offer  many  points  of  interest  as 
being  at  variance  with  the  bye-laws  now  in  force  in  the  district. 
The  houses  of  these  speculative  builders  are  outwardly  at- 
tractive and  comfortable  in  appearance,  and  internally  the 
rooms  and  arrangements  are  takingly  planned.  The  reason  is 
that  directly  they  are  roofed  in,  and  often  earlier,  they  are 
sold,  but  within  two  years  they  become  a  misery  and  a  danger 
to  the  occupants.  Why  I  Let  us  examine  and  inquire  on  the 
spot.  The  Duilder  has  several  houses  on  hand  in  different  stages 
of  construction,  so  every  portion  of  the  work  can  be  brought 
under  observation.  Here  is  a  grass  field,  and  on  a  clay  soil 
a  house  is  being  commenced.  The  foundations  are  being  put  in ; 
the  turf  has  been  removed  from  the  surface  of  the  ground,  and 
a  trench  is  being  made,  six  inches  deep  and  some  eighteen  inches, 
or  the  width  of  the  footing  of  the  house  wall,  wide.  Into  this 
trench  they  are  putting  concrete,  i.e.j  jerry  builders'  concrete, 
made  of  siftings  of  dry  earth  and  a  little  lime.  On  the  top  of 
this  concrete  the  walls  of  the  house  will  be  built,  and  the  joists 
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or  supports  of  the  floor  boards  on  the  ground  floor  are  conse- 
quently placed  practically  upon  the  clay  soil,  or  within  a  few 
inches  of  it.  It  you  come  to  this  next  house,  which  is  further 
advanced,  you  will  see  that  the  damp  course  in  the  walls,  to 
prevent  the  damp  rising  throughout  the  house,  consists  of 
tarred  felt,  a  material  which  will  oe  quite  useless  for  its  purpose 
in  a  few  months  time.  It  is  cheap,  however,  and  keeps  out  the 
damp  long  enough  to  enable  the  builder  to  sell  the  house.  Now 
look  at  the  mortar  of  which  the  house  is  built.  It  is  even 
worse  than  the  concrete,  being  made  of  rubbish,  t.«.,  of  lime 
and  burnt  clay  sif tings,  or  in  large  part  of  clay  pure  and  simple. 
By  facing-up  and  pointing  the  brick-work  this  jerry  work  is 
effectually  hidden.  After  a  brief  interval,  however,  the  ap- 
pearance this  outwardly  beautiful  piece  of  brick-work  will 
{^resent,  can  be  seen  by  looking  at  that  house  over  there,  where 
arge  cracks  and  bulging  walls  speak  eloquently. 

Here  is  a  house,  empty,  which  was  completed  and  occupied 
two  years  ago.  Notice  how  the  inside  is  finished,  to  take  the 
eye  :  good  mantel-pieces,  showy  grates,  and  attractive  papers. 
Now  look  at  the  floors.  Not  one  of  them  is  level ;  they  are  at 
all  sorts  of  angles,  owing  to  the  sinking  of  the  walls.  You  have 
to  walk  up  and  down  Ml,  as  it  were,  to  cross  each  room  in  the 
house.  Notice  how  the  damp  has  risen,  even  to  the  second-floor 
rooms,  and  in  all  the  water  has  come  through  the  roof,  not  in  one, 
but  in  many  places.  The  bath  room,  &c.,  is  conspicuous,  but 
only  to  the  practised  eye,  by  reason  of  the  scampi  plumbing 
ana  forbidden  fittings  used.  Look  at  the  exterior.  The  footings 
of  the  chimneys  are  above  the  ground  level,  the  garden  walls  are 
all  bulging  out,  the  piers  cracking  and  coming  to  pieces ;  and,  if 
left  to  themselves  much  longer,  they  will  fall  down.  Observe 
how  the  roof  sags,  owing  to  the  scantlings  of  the  rafters  being 
insufficient;  and  in  case  of  fire,  though  a  detached  house,  it  is  so 
close  to  the  next,  that  the  fire  must  spread  because  the  usual 
protection  against  fires  spreading  from  one  house  to  the  next  is 
absent — no  parapet  being  carried  up  on  the  external  side  walls. 
Built  on  clay,  containing,  practically,  no  cellars  and  no  damp 
course,  it  is  Uterally  placed  flat  on  the  ground.  Notice  that  the 
floor  level  of  the  nouse  is  now  below  tne  level  of  the  garden : 
and  on  this  fine  summer's  day  the  dampness  is  shown  many  feet 
up  the  walls  of  the  house. 

As  to  sanitary  arrangements  these  houses  over  there  have  a 
cesspool  in  their  front  garden  within  20  feet  of  the  front  door, 
which  overflows  through  the  front  garden  wall  and  under  the 
foot  path  into  the  street  gutter,  as  you  will  observe.  Look 
at  the  soil  pipes  I  One  lead  one  there  has  no  less  than  six 
angles,  and  is  tapped  at  the  top  by  a  ^-inch  pipe  ventilator, 
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and  one  is  carried  up  to  the  chimnej  and  turned  over  at  an 
acute  angle  into  the  chimney  itself.  In  more  than  one  instance 
the  soil  pipes  are  leaking  on  to  or  down  the  sides  of  the  houses. 
See  again,  this  house  has  had  to  be  under-pinned  within  two  years 
of  its  erection  and  since  it  was  purchased  from  the  builder. 

Finally  observe  that  as  you  walk  through  the  district  many 
of  the  houses  are  worse  than  those  we  have  been  examining, 
that  the  rentals  vary  from  £35  to  £75  per  annum,  that  new 
roads  occupied  for  two  years  present  the  appearance  of  sloughs 
of  despond,  because  the  Local  Board  declines  to  take  them  over, 
but  that  nearly  every  house  is  occupied,  and  that  many  are  sold 
before  completion. 

Now  observe  what  the  bye-laws  of  the  Willesden  Local 
Board,  with  respect  to  new  streets  and  buildings  passed  in  1881, 
provide.  The  whole  ground  surface  or  site  of  a  house  must  be 
properly  asphalted  and  covered  with  a  layer  of  good  cement 
concrete,  rammed  solid  at  least  six  inches  thick.  The  building 
must  be  solidly  put  together  (1)  with  good  mortar,  compounded 
of  one  part  of  good  lime,  and  of  three  parts  of  clean  sand  or 
other  suitable  material,  or  (2)  with  good  cement,  or  (3)  with 

food  cement  mixed  with  clean  sharp  sand.  Every  wall  shall 
ave  a  proper  damp  course  of  sheet  lead,  asphalte  or  slates  laid 
in  cement,  or  other  durable  material  impervious  to  moisture, 
beneath  the  level  of  the  lowest  timbers,  and  at  a  height  of  not 
less  than  six  inches  above  the  surface  of  the  ground  adjoining 
such  wall.  All  footings  shall  rest  upon  some  solid  and  sid9Scient 
substructure  as  a  foundation,  or  not  less  than  nine  inches  of 
good  concrete.  Every  party  wall  shall  be  carried  up  at  least 
nine  inches  in  thickness,  for  a  height  of  at  least  fifteen  inches 
above  the  roof,  flat,  or  gutter  of  the  highest  adjoining  building. 
Every  soil  pipe  shall  be  at  least  four  inches  in  diameter,  shall 
be  outside  the  building,  and  be  continued  up  without  diminution 
of  its  diameter,  and  without  any  needless  bend  or  angle  being 
formed  in  such  soil  pipe.  Every  cesspool  shall  be  at  least  fifty 
feet  from  a  dwelling  house,  the  brickwork  shall  be  imbedded  in 
cement,  and  shall  be  made  watertight,  with  a  backing  of  at  least 
nine  inches  of  well  puddled  clay  around  and  beneath  such 
brickwork. 

Many  other  provisions  might  be  quoted,  but  enough  has  been 
said  to  prove  that  in  some  cases,  at  any  rate,  if  not  throughout 
the  district  of  Willesden,  the  builders  set  these  regulations  at 
defiance,  and  whollv  and  openly  disregard  them.  This  curious 
state  of  affairs  is  often  due  to  the  astuteness  of  the  builder  in 
becoming  a  member  of  the  Local  Board.  In  one  suburb  one  of 
the  most  notorious  offenders  was,  I  am  informed,  once  turned 
off  the  Board  by  the  indignant  ratepayers,  but  when  a  vacancy 
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occurred  soon  afterwards  the  Local  Board  sent  a  deputation  to 
the  bnilder  in  qaestion  and  invited  him  to  fill  the  vacancy  thus 
caused,  which  he  accordingly  did.  He  secured  the  Board's 
approval  of  certain  plans  for  the  erection  of  a  number  of  houses, 
before  the  model  bye-laws  were  passed  in  1881,  and  because  of 
this  he  claims  to  be  able  and  is  still  allowed  to  build  without 
check  or  hindrance  the  class  of  houses  we  have  inspected  and 
examined  together. 

It  must  not  be  supposed,  however,  that  in  naming  Willesden 
I  do  so  because  it  is  especially  bad.  Far  from  this  being  the 
case,  I  wish  it  to  be  understood  that  in  some  respects  Willesden 
is  far  better  managed  than  certain  other  localities.  Indeed, 
I  had  intended  to  incorporate  in  this  paper  instances  show- 
ing the  condition  of  middle-class  dwellings  at  Stamford  Hill, 
Brixton,  and  elsewhere.  There  the  jerry  builder  flourishes 
to  an  extent  hardly  credible ;  and  if — as  in  an  instance  which 
came  under  my  own  notice — the  individual  occupant  (a  civil 
service  clerk)  of  the  jerry-built  house  tries,  of  his  own  strength, 
to  obtain  redress  and  a  healthy  dwelling,  he  is  defied  by  the 
builder,  aided  ineffectually  by  the  officers  of  the  local  authority, 
forced  ultimately  to  attend  the  Police  Court  on  five  separate 
days,  owing  to  continual  adjournments,  left  for  weeks  with  an 
open,  foul-smelling  drain  in  the  middle  of  his  kitchen  floor, 
which  causes  general  illness  to  the  inmates  of  his  house, 
and  is  finally  forced  by  his  despair  to  execute  the  necessary 
alterations  at  his  own  expense.  Is  not  the  condition  of  the 
occupant  of  a  middle- class  dwelling  as  much  entitled  to  sympathy 
and  succour  as  the  class  below  him  t 

What,  then,  are  the  remedies  ? 

First  and  foremost,  that  householders  shall  combine  and 
form  themselves  into  a  Local  Association,  which  shall  defend 
them  from  the  cruel  wrongs  they  now  have  to  endure. 
A  very  small  subscription,  probably  5s.  a  year,  to  such 
an  organization,  would  suffice.  The  first  step  for  such  an 
Association  to  take,  is  to  select  and  secure  the  election  of 
suitable  men  on  the  Local  Board.  Then  its  funds  could  be 
utilized  to  prosecute  offending  builders,  and  to  secure  the 
detection  of  any  breach  of  the  bye-laws.  In  this  way  and  by 
the  exercise  of  a  little  public  spirit  on  the  part  of  the  classes 
interested  in  these  matters,  an  enectual  stop  would  soon  be  put 
to  the  existing  evils,  and  the  jerry  builders'  lot  would  cease  to 
be  a  happy  one.  Under  such  a  sv&tem  the  local  sanitary 
authorities,  which  now  so  often  neglect  their  duties  (statutory 
and  implied)  would  commence  a  course  of  action  which  would 
possibly  warrant  their  possessing  greater  powers. 

Extended  legislation  on  one  or  two  points  would  then  be 
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justifiable.  No  builder  who  was  engaged  in  the  erection  of 
buildings  within  a  district  controlled  by  a  local  board,  should 
be  eligible  as  a  member  of  such  board.  Bje-laws  would  be 
enacted  as  to  the  height  of  rooms,  as  to  hearths  (the  hearth 
being  part  of  a  floor,  cannot  at  present  be  dealt  with  by 
bje^laws),  and  as  to  the  materials  used  to  plaster  the  interior 
of  houses,  which  is  at  present  frequently  kept  in  its  place 
by  successive  coats  of  papering.  All  these  latter  items,  and 
others  of  more  or  less  unportance,  might  be  dealt  with  if 
the  157th  Section  of  the  Public  Health  Act  of  1875  were 
amended  by  allowing  sanitary  authorities  to  make  bye-laws 
"  with  respect  to  new  buildings,'*  and  leave  the  Local  Govern- 
ment Board,  as  the  confimung  body,  to  determine  whether 
any  proposed  building  regulations  were  reasonable  or  not.  In 
this  way  every  part  of  a  new  building  could  be  dealt  with  as 
far  as  bye-laws  can  secure  this  end.  The  Local  Government 
Board  should  possess  full  power  of  control,  because  they  are 
answerable  to  the  House  of  Commons  and  to  the  country,  and  if 
they  are  not  well  advised  in  any  technical  matters  they  can  get 
more  competent  professional  officers. 

Local  governing  bodies  should  be  liable  to  some  sort  of  pun- 
ishment S  they  are  shown  to  fail  seriously  in  their  duties.  As 
an  instance  of  this,  I  may  quote  the  district  of  Bangor,  where 
last  year  the  Local  Board  allowed,  by  gross  neglect,  their  water 
Qupply  to  be  poisoned  by  specific  disease,  and  thereby  caused  a 
fearful  epidemic  (upwards  of  5i)0  cases  and  about  fifty  deaths), 
which,  apart  from  tne  amount  of  personal  misery  and  anxiety  ex- 
perienced by  the  relatives  of  those  attacked,  caused  a  money  loss 
to  the  town  which  has  been  estimated  at  between  £50,000  and 
£60,000.  The  splendid  Penrhyn  Arms  Hotel  there,  was  for 
many  weeks,  in  the  season,  without  a  single  visitor,  and  trade 
was  almost  at  a  standstill.  Such  a  condition  is  surely  one 
which  ought  to  bring  about  some  such  punishment  as  corres- 
ponds with  disfranchisement  in  corrupt  Doroughs.  Instead  of 
this,  it  has  been  decided  to  elevate  the  Local  Board  oi  Bangor 
to  be  a  Corporation.  Though  the  immediate  effect  of  this  is 
to  bring  in  a  lord  as  the  first  Mayor,  it  will  ultimately  result, 
no  doubt,  in  the  Corporation  being  composed  of  precisely  the 
same  class  of  men  as  formed  the  Local  Board. 

As  regards  the  Acts  now  regulating  building  matters,  there 
are  in  London  the  Metropolitan  Buildings  Act,  1855,  but  this 
Act,  apart  from  certain  regulations  as  to  duties  of  adjoin- 
ing owners,  &c.,  deals  almost  exclusively  with  securing  stability 
and  the  prevention  of  fires,  health  matters  being,  as  may  be 
implied  from  the  date,  almost  entirely  lost  sight  of.  A  recent 
Amendment  Act,  1879,  enables  the  Metropolitan   Board  of 
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Works  to  make  bye-laws  as  to,  amongst  other  matters,  fonn- 
dations  and  materials  for  walls.  JBat  these  are  not  all 
important  matters,  and  when  it  is  borne  in  mind  that  the 
Metropolitan  Board  of  Works  has  no  medical  adviser,  and  that 
the  bje-laws  it  makes  have  to  be  confirmed,  not  by  the  Local 
Government  Board  but  by  the  Home  Secretary,  who  also  has  no 
medical  department,  is  it  surprising  that  sanitary  matters  do  not 
form  an  important  part  of  the  Building  Acts  T  In  Ijondon  the 
vestries,  acting  under  the  old  Metropolis  Local  Management 
Act,  1855,  have  control  over  drains  of  houses,  and  this  might 
be  sufficient  if  it  were  effectually  and  uniformly  applied  through 
competent  officers.  But  vestry  surveyors  are  not  ordinarily  a 
very  well-informed  class  of  men,  and  as  the  Act  merely  says, 
everything  is  to  be  either  "  sufficient "  or  "  to  the  satisfaction  of 
the  vestry,**  and  does  not  prescribe  definitely  what  is  to  be 
required,  it  is  of  little  real  use. 

In  the  provinces,  except  where  there  is  a  local  building  Act, 
{.«.,  where  the  authority  is  above  being  advised  by  the  Local 
Oovemment  Board,  and  is  rich  enough  to  get  special  Parlia- 
mentary powers,  they  obtain  bye-laws  under  the  157th  section 
of  the  Public  Health  Act,  1875.  These  may  be  made  by  any 
urban  authority  and,  with  the  consent  of  the  Local  Oovemment 
Board,  by  any  rural  sanitary  authority  also.  In  the  latter  case 
it  is  usual  for  the  bye-laws  to  be  applied  to  certain  p(irts  of 
the  rural  sanitary  district — ^parts  which  are  not  sufficiently 
populated  to  be  formed  into  urban  self-governed  districts, 
but  in  which  there  is  more  than  ordinary  building  going  on 
or  about  to  go  on.  It  is,  I  think,  matter  for  consideration 
whether  the  time  has  not  already  arrived  for  making  most  of  the 
ordinary,  building  regulations  applicable  by  Act  of  Parliament 
to  all  new  buildings  wherever  situated. 

A  house  in  the  most  rural  district,  miles  away  from  any  other 
house,  ought  to  be  built  with  strict  regard  for  reasonable 
stability,  for  health,  and  for  safety  from  fire.  For  an  owner  of 
a  house,  if  he  may  bum  his  own  property,  ought  not  to  be  allowed 
to  bum,  or  even  to  frighten  his  servants,  his  visitors,  his  assis- 
tants, or  even  his  relations.  Neither  ought  he  to  injure  or  kill 
them  by  an  insecure  or  unwholesome  building.  The  necessity 
for  making  efficient  separation  between  houses  to  prevent  the 
spread  of  fii'e  was  shown  at  Margate  some  time  since.*  A  fire 
occurred  in  Cecil  Square  in  that  town  where  the  Assembly 
Rooms  took  fire,  which  spread  to  a  number  of  adjoining  houses. 
The  whole  of  the  south  side  of  the  Square,  including  a  ladies' 
school,  was   burnt  out,  and,  although   no  one  was  killed,  all 

*  2Sih  October,  19S2. 
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were  terribly  frightened  and  inconvenienced,  and  probably  the 
business  of  several  was  more  or  less  rained. 

At  present  urban  authorities  may,  but  are  not  obliged  to 
make,  building  bye-laws;  and  if  they  make  them,  they  need  not 
enforce  them.  Rural  authorities  can  get  power  to  make  building 
bye-laws,  but  often  do  not  trouble  to  do  so.  Hence,  in  lots  of 
places  houses  are  being  built  under  no  local  supervision  what- 
ever. Hastings  and  St.  Leonards  may  be  mentioned  as  instances 
of  this.  The  urban  district  is,  I  believe,  only  about  half -a-mile 
deep  from  the^sea,  and  three  or  four  miles  long.  This  area  has 
building  regulations,  but  outside  the  urban  district  to  the  North, 
many  new  houses  are,  I  believe,  being  built  in  the  rural  districts 
under  no  control  at  all  other  than  that  of  the  owners  and  builders 
concerned.  At  any  rate,  I  am  informed  that  the  Hastings 
Board  of  Guardians,  as  the  Rural  Sanitary  Authority,  have  no 
building  bye-laws. 

Such  is  permissive  legislation,  and  at  this  time  of  the  year 
when  we  send  our  children  and  families  to  the  seaside  to  take  in 
a  stock  of  health  and  strength  for  the  winter,  we  are  often  com- 

Eelled,  unwittingly  no  doubt,   but  none  the  less  certainly,  to 
ouse  them  where  the  most  important  principles  of  sanitatioa 
are  neglected. 

Sucn  are  some  of  the  remedies  needed  and  recommended,  la 
considering  them,  and  this  question  of  the  dwellings  of  the 
middle  classes,  we  have  necessarily  been  brought  face  to  face 
with  serious  evils,  which  nearly  afiPect  ourselves.  It  is  to  be 
hoped,  with  the  aid  of  the  Press  and  the  discussion  which  will, 
I  hope,  follow  the  reading  of  this  paper,  that  an  adequate  and 
permanent  remedy  may  be  found  and  applied. 


Mr.  H.  H.  CoLLiirs,  F.E.I.B.A.,  London,  was  of  opinion  that 
middle-class  people  were  somewhat  better  protected  than  Mr.  Burdett 
seemed  to  think.  He  admitted  that  there  were  a  certain  class  of 
builders  infesting  the  suburbs  of  the  Metropolis,  who  had  been  called 
**  jerry  builders,''  and  who  built  such  houses  as  Mr.  Burdett  had 
graphically  described.  There  were  suburbs  close  to  Willesden,  in 
London,  where  Mr.  Burdett's  assertions  would  be,  to  say  the  least  of 
it,  rather  exaggerated.  Speaking  from  his  own  practice,  it  was  not 
very  long  ago  since  he  was  iastructed  by  a  firm  of  solicitors,  to  act 
on  behalf  of  a  builder  because  the  Acton  Local  Board  had  positively 
condemned  a  whole  row  of  houses  which  had  been  built  in  contraven- 
tion of  their  bye-laws.  They  were  properties  erected  for  business  pur- 
poses— large  shops,  &c.,  at  a  cost  of  from  £8,000  to  £10,000.     He 
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was  sent  to  try  and  get  a  remission  of  the  sentence  upon  the  builders, 
who  had  been  ordered  bj  the  local  board  to  take  them  down. 
Mr.  Burdett,  therefore,  made  too  swei^ping  an  assertion  in  sajing 
that  none  of  the  local  boards  did  their  duty.  Anyone  who  perused 
the  newspapers  would  see  the  way  that  his  colleague,  the  district 
Burvejor,  who  had  the  fortune  and  misfortune  to  look  after  the  dis- 
trict of  Hammersmith,  acted  from  time  to  time  against  those  who 
were  using  bad  bricks  and  not  covering  the  site  with  concrete,  as  was 
required  by  the  rules  laid  down  by  the  Metropolitan  Board  of  Works. 
Again,  the  middle  classes  had  a  remedy  in  their  own  hands.  It  had 
been  laid  down  by  the  highest  legal  authorities  that  all  a  man  had  to 
do  was  to  ask  the  agent  or  owner  of  the  house  whether  it  was  in  a 
proper  sanitary  condition,  and  if  the  answer  was  that  it  was  so,  that 
amounted  to  a  guarantee ;  and  if  it  were  found  that  the  house  was 
not  in  proper  condition,  the  tenant  could  obtain  redress  by  law.  If 
a  man  could  afford  to  take  a  house  at  ^50  rent,  he  could  also  afford  to 
have  it  examined  for  a  very  trivial  sum. 

Professor  Robinson  said  it  was  true  that  the  occupier  of  a  house 
which  was  in  an  insanitary  condition  had  a  legal  remedy,  but  surely 
the  great  point  was  to  prevent  such  a  necessity.  What  the  author 
of  the  paper  had  said  regarding  dwellings  in  London  was  borne  out 
by  his  own  knowledge  of  that  city.  It  was  within  his  knowledge 
also  that  there  were  numbers  of  excellent  local  surveyors  to  vestries 
and  other  authorities,  who  were  as  keenly  alive  to  their  duties  as  any 
person  could  possibly  be,  but  to  these  the  observations  of  the  author 
of  the  paper  did  not  apply.  When  they  were  dealing  as  they  had 
been  that  morning  with  the  means  of  removing  sources  of  evil  and 
death,  it  would  be  a  monstrous  thing  were  they  to  see,  without 
notice,  houses  springing  up  which  failed  to  comply  with  the  most 
simple  requirements  of  sanitary  knowledge.  Surely  it  was  too  late 
when  an  epidemic  broke  out  and  some  member  of  the  family  died,  to 
then  seek  redress,  and  the  efforts  of  the  Institute  should  be  in  the 
direction  of  preventing  such  a  necessity.  If  he  had  bad  the  time  he 
could,  within  his  own  personal  experience  of  London,  occupy  the 
whole  afternoon  in  illustration  of  cases  in  that  city  as  well  as  in 
many  others.  He  could  support  what  Mr.  Burdett  had  said  in  every 
particular,  and  he  thought  every  one  would  agree  with  him  that  a 
determined  effort  should  be  made  to  raise  public  opinion  against  the 
abominable  condition  of  things,  and  have  the  local  boards  prevented 
from  permitting  these  jerry  builders  to  put  up  such  houses. 

Dr.  Oasfenteb  said  there  was  no  doubt  whatever — ^he  knew  it 
from  personal  experience,. acquired  from  observation  upon  those  who 
had  suffered  from  the  consequences— that  the  matters  that  were 
detailed  by  Mr.  Burdett  were  true  to  the  letter.  The  town  of  Bangor 
had  been  referred  to  in  the  paper,  we  may  recollect  that  that  town 
had  been  severely  punished  for  its  neglect  to  obey  sanitary  law  by  the 
epidemic  which  had  visited  it.  He  believed  that  the  evils  dealt  with 
in  the  paper  would  be  best  removed  were  every  man  called  upon  to 
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do  his  duty  as  a  citizen  in  connection  with  his  parochial  position.  He 
knew  that  in  the  south  when  individuals  were  proposed  for  election  to 
Local  Boards  and  Town  Councils  the  majority  of  the  respectable 
people  living  in  these  respectable  houses  did  not  go  down  to  the  poll 
to  vote  for  the  proper  persons.  There  was  no  doubt  that  the  intel- 
lect and  intelligence  oi  the  country  failed  to  do  their  duty  in  connec- 
tion with  the  election  of  Sanitary  Boards.  It  therefore  appeared 
.to  him  that  the  great  principle  that  ought  to  be  involved  in  a  Con- 
gress like  this  was  that  they  should  call  upon  men  to  do  their  duty 
as  citizens  in  this  matter.  To  draw  the  attention  of  the  public  to  the 
conditions  that  were  necessary  to  be  obeyed  in  connection  with 
sanitary  laws  appeared  to  him  to  be  of  far  more  importance  than  to 
rush  off  to  the  G-ovemment  saying — "  You  must  do  this  and  that." 
To  tell  people  to  do  their  own  work  and  not  ask  Government  to  do  it 
for  them  appeared  to  be  the  best  plan. 

Mr.  BoGEBS  Field,  M.I.C.E.,  also  supported  Mr.  Burdett  in  his 
statements,  because  they  were  not  exaggerated  in  the  slightest 
degree.  There  had  been  such  an  abominable  system  of  building 
carried  on  in  some  of  the  suburbs  of  London  that  houses  had  been 
let  to  tenants  who  could  not  stay  in  them.  Some  of  the  drains  of 
these  houses  were  laid  so  badly  that  the  fall  was  from  the  sewer 
towards  the  house,  and  in  one  case,  in  order  to  get  a  drain  cleansed, 
it  had  been  found  necessary  to  dig  a  hole  in  the  garden  and  draw  the 
sewage  from  the  sewer  back  towards  the  house.  He  agreed  with 
Mr.  Burdett  that  there  ought  to  be  fewer  builders  on  Lo^  Boards. 
The  origin  of  the  evil  was  that  the  buUders  exerted  themselves  to 
get  on  to  the  boards,  and  when  there  they  did  not  seek  to  enforce 
the  bye-laws,  as  it  was  against  their  interest  to  do  so.  Although 
these  boards  had  power  to  make  regulations  they  seldom  did  so, 
and  thus  no  proper  supervision  was  exercised  over  builders  of  new 
houses.  He  considered  there  should  be  a  very  great  limitation,  if 
not  an  absolute  prohibition  of  builders  being  on  these  boards. 

The  PsESiDSNT  expressed  his  own  indebtedness  to  the  writer 
of  the  paper,  and  to  those  who  had  spoken  on  the  subject.  He 
thanked  the  author  for  his  indirect  corroboration  of  some  of  the  things 
he  (the  President)  had  ventured  to  state  in  his  opening  address  that 
morning.  In  fairness  to  the  great  many  hard  working  men  who 
were  striving  to  do  their  duty  in  the  face  of  great  dilBculties,  he 
wished  to  be  allowed  to  remind  the  Congress  that  London  was  a 
large  place,  and  if  some  of  the  surveyors  were  not  sufficiently 
supported  by  the  local  boards  or  parishes  for  which  they  were  em- 
ployed the  majority  of  them  were  working  hard,  and  doing  their 
best,  and  but  for  their  labours,  things,  he  "believed,  would  be  a  great 
deal  worse  than  they  were  at  present.  These  surveyors  had  a  very- 
onerous  task  to  perform.  It  was  hardly  correct  that  the  Board  of 
Works  in  London  had  no  sanitary  advisers.  They  were  advised  by 
two  gentlemen  of  acknowledged  skill  in  regard  to  drainage. 

Mr.  BusDSTT  said  he  could  endorse  all  that  the  President  had  said 
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about  the  earnest  way  in  which  the  local  surveyors  did  their  work. 
Nobody  appreciated  their  labours  more  than  he  did.  The  paper  was 
not  directed  against  the  local  surTeyors,  but  was  to  call  the  attention 
of  the  ratepayers  to  the  fact  that  they  ought  to  support  the  sur- 
veyors. He  would  not  like  it  to  go  forth  that  they  thought  a  legal 
remedy  preferable  to  a  healthy  house.  He  hoped  one  of  the  results 
of  that  discussion  would  be  that  the  press  would  emphasise  the  power 
invested  in  every  citizen,  so  that  there  might  arise  some  organization 
as  he  had  foreshadowed,  with  the  view  of  securing  right  ratepayers 
upon  the  Local  Boards.  If  they  wanted  healthy  homes,  it  was  the 
duty  of  the  citizens  to  follow  the  lines  he  had  indicated.  He  had 
inspected  the  dwellings  of  the  poor  in  most  parts  of  London,  in 
Dublin,  and  in  the  leading  towns  in  the  States  and  Canada,  and  he 
thought  he  might  claim  to  know  what  constituted  a  healthy  tenement. 
In  writing  the  paper  he  had  endeavoured  to  describe  faithfully  and 
without  exaggeration  what  he  saw.  He  had  told  them  where  he  had 
seen  the  houses,  and  he  had  kept  a  list  of  the  buildings  be  visited, 
and  he  would  challenge  anybody  who  doubted  the  literal  accuracy  of 
his  descriptions  to  accompany  him'  to  the  buildings  and  judge  for 
himself. 


On  **  The  Scavenffing  of  Towns^  hy  John  Young,  Inspector  of 

Cleansing,  Glasgow. 

ScAYENOiNO  is  Dot,  generally  speaking,  a  popular  sabject  It 
is,  however,  one  of  vital  importance.  It  has  unquestionably  a 
most  direct  bearing  upon  the  health  and  comfort  of  the  inhabi- 
tants of  towns  ana  cities ;  and  anything  of  which  this  can  be 
said  must  have  an  interest  to  the  oanitary  Institute  of  Great 
Britain. 

I  do  not  profess  to  have  much  that  is  new  to  say  on  the 
subject ;  but  simply  a  few  observations  from  my  experience  in 
Glasgow. 

I  shall  first  of  all  give  a  short  sketch  of  the  work  of  the 
cleansing  department  of  this  city  as  at  present  carried  on  by  the 
magistrates  and  council.  It  may  be  well  to  premise  that  the 
present  population  of  Glasgow,  upon  an  area  of  6034  acres,  is 
estimated  at  531,200 ;  and  the  assessable  value  is  £3,425,646. 
The  general  cleansing  of  the  city,  although  under  one  manage- 
ment^ is  reckoned  under  three  sections,  viz.,  (1)  Domestic 
Scavenging,  or  Night-soil  and  Refuse  Removal;   (2)  Street 
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Scaven^ng;  and  (3)  the  Scavenging  of  Private  Courts  or 
Back  Yards. 

Reversing  this  order  I  shall  take : — 

L  The  Scavenging  op  the  Private  Courts. — ^In  this 
branch  of  the  work  we  have  218  men,  including  foremen,  em- 
ployed daily.  Their  working  hours  are  from  4  in  the  morning 
till  9,  and  from  half-past  10  till  half -past  3.  The  city  is  divided 
into  six  districts,  ana  these  into  eighteen  sub-divisions.  The 
sub-divisions  are  again  divided  into  beats,  and  each  man  has  his 
own  beat  to  scavenge.  All  the  closes  or  entries  and  courts  by 
or  to  which  more  than  one  tenant  has  right  of  access  are  swept, 
daily  once,  twice,  or  thrice,  according  to  their  requirements. 
Eighteen  of  the  men  are  constantly  employed  scourging  the 
dirtier  courts  and  closes  with  hose,  which  they  attach  to  the 
street  fire-plugs.  The  staff  also  includes  public  urinal  cleaners 
and  ashpit  limewashers.  The  total  sum  spent  under  this  heading 
is,  in  round  numbers,  £10,000  a  year.  To  meet  the  expendi- 
ture for  Cleansing  Private  Streets  and  Courts,  the  Glasgow 
Police  Act  authorises  the  levying  of  an  assessment  not  exceed- 
ing Id.  per  £  upon  all  property  bounding  with  or  having  right 
of  access  by  or  to  any  private  street  or  court.  I  may  mention 
here  that  all  the  scavenging  under  the  two  following  heads  is 
paid  for  out  of  the  general  Police  Rates. 

n.  Street  Scavenging. — The  total  lineal  measurement  of 
streets  and  roads  within  the  city  boundary  is  153  miles.  In  this 
section  175  men  are  employed,  including  foremen ;  and  we  have 
sixteen  horse-drawn  sweeping  machines.  The  street  scavengers 
are  stationed  under  the  same  districts  and  sub-divisions,  and 
work  the  same  hours  as  the  court  scavengers.  The  horse-brushes 
are  worked  during  the  night,  starting  at  eleven  o'clock.  For 
scavenging  purposes  we  nave  first,  second,  third,  and  fourth- 
rate  streets.  AH  the  first,  or  principal  streets,  are  machine- 
swept  every  night,  and  the  second  and  third  less  frequently, 
according  to  their  requirements.  The  fourth-rate  streets  are, 
as  a  rule,  those  which  are  paved  with  rubble  or  undressed  stones, 
and  are  swept  by  hand-brushes.  The  principal  thoroughfares, 
which  are  swept  every  night  by  machines,  are  also  picked,  and 
the  channels  swept  by  hand-brushes  during  the  day.  Our 
latest  improvement  in  this  connection  has  been  the  introduction 
of  a  registered  street-bin  for  the  deposit  of  the  droppings  picked 
up  from  the  principal  streets.  This  bin  is  sunk  flush  with  the 
foot  pavement — the  frame  forming  part  of  the  kerb — ^so  that  it 
is  no  obstruction  whatever.  It  is  chiefly  on  this  account  that  I 
consider  them  so  much  preferable  to  pillar-bins,  such  as  are 
used  in  London.  (Any  gentleman  interested  in  the  subject 
may  take  notice  of  them  in  Buchanan  Street  or  George  Square.) 
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The  amount  we  expend  npon  street  scavenging  and  watering 
(exclusive  of  the  removal  and  disposal  of  the  scavenge)  is,  in 
roand  numbers,  £12,000  a-year. 

IIL  Domestic  Refuse  and  Nioht-Soil  Removal  and 
DiSPOSAii. — (I  may  explain  here  that  the  carting  and  disf)osal 
of  street  scavenge  is  embraced  in  our  accounts  under  this  head.) 

In  this  section  of  the  work  240  men,  including  foremen,  are 
employed,  and  a  stud  of  175  horses,  with  the  usual  relative 
plant,  which  in  our  case  includes  600  railway  waggons  for 
carrying  the  city  refuse  to  the  country.  On  the  average  for 
the  year  700  tons  of  manure  and  refuse  are  dealt  with  dailv; 
and  I  may  mention  here  that  the  cost  of  this  section,  ae- 
ducting  revenue  from  expenditure,  is,  in  round  numbers,  £21,000 
a-year. 

In  explaining  our  method  of  dealing  with  the  city  refuse,  I 
shall  first  speak  of  its  collection  and  afterguards  of  its  disposaL 

In  regard  to  the  collection,  I  may  say  that  we  have  tried 
several  modes  by  way  of  experiment,  but  the  two  systems  which 
mav  be  said  to  be  in  operation  in  Glasgow  are  the  morning-cart 
or  bell-cart  system,  and  the  ashbin  or  ashpit  system.  The  former 
is  in  operation  chiefly  in  the  centre  of  the  city,  where  the  pro- 
perties are  principally  occupied  as  shops  and  warehouses.  As  a 
rule  fixed  ashbins  or  ashpits  have  been  abolished  in  the  districts 
overtaken  by  the  bell-cart.  The  great  bulk  of  the  domestic 
refuse  of  Grlasgow,  however,  is  collected  from  ashbins  or  ash- 
pits. The  most  of  these  places  of  deposit  are  now  small  and 
improved  in  construction.  As  a  general  rule  they  are  emptied 
once  in  eight  days.  In  the  denser  parts  of  the  city,  however, 
many  of  them  are  emptied  dailv  ana  others  twice  or  thrice  in 
the  week,  while  in  the  less  densely  populated  districts,  especially 
where  there  are  lanes  running  behind  the  properties,  the  intervals 
are  much  longer.  The  most  part  of  the  ashpit  contents  is 
removed  by  the  staff  working  during  the  night  between  the 
hours  of  1 1  p.m.  and  9  a.m.  Any  portion  removed  during  the 
day  is  taken  from  ashpits  abutting  with  the  lanes.  As  to  the  ex- 
crementitious  matter,  I  may  state  that  of  late  years  water-closets 
have  been  largely  adopted  in  dwelling-houses  in  all  parts  of  the 
city,  so  much  so  that  much  the  larger  portion  of  the  excrement 
is  disposed  of  by  water  carriage.  We  have,  however,  3,155  pail 
closets  in  use  in  connection  with  dwelling-houses,  and  l,2()o  in 
connection  with  workshops,  factories,  &c.  A  large  proportion 
of  the  pails  are  removed  in  covered  vans  on  the  excnange-pail 
system,  and  we  are  extending  this  system  of  removal  as  far  as 
practicable.  Then,  to  tell  the  whole  truth,  we  have  still  a 
remnant  of  the  old  system  of  privy  and  ashpit  combined,  but 
these  will  soon  be  abolished,  and  the  sooner  the  better,  afl,  laying 
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aside  the  question  of  health,  there  is  no  means  of  emptying  snch 
middens  without  creating  an  intolerable  nuisance. 

The  disposal  of  all  the  various  classes  of  refuse  collected  in 
the  city  is  the  most  serious  task  of  the  cleansing  department. 
The  natural  destination  of  manurial  refuse  is  of  course  the 
land,  where  it  becomes  the  food  of  plants.  Scotch  farmers, 
as  a  rule,  prefer  bulk  manure  when  it  is  available,  to  chemi- 
cal manures;  that  being  so,  we  endeavour  to  place  our  cily 
manure  within  the  reach  of  as  many  of  them  as  possible.  The 
result  is  that  we  supply  city  manure  to  2,400  farmers  whose 
holdings  are  situated  over  fourteen  different  counties.  Until 
recent  years  our  system  of  mixing  and  dispatching  refuse 
was  rather  primitive.  We  have  now,  however,  erected  city 
refuse  dispatch  works  at  St.  Rollox,  in  the  northern  district 
of  the  city,  and  other  works  of  a  similar  kind  are  in  course  of 
erection  on  the  south  side  of  the  river,  good  railway  con- 
nection having  been  secured  in  each  case.  These  works  are 
thoroughly  enclosed,  and  supplied  with  machinery  and  appara- 
tus for  dealing  with  the  various  kinds  of  refuse.  The  soil  carts 
are  taken  to  the  upper  floor  where  the  faeces  are  emptied  into 
air-tight  cast-iron  tanks.  The  ordinary  refuse  is  also  taken  to 
the  upper  floor,  whence  it  passes  down  through  a  double  acting 
revolving  screen.  The  finer  ash  passes,  or  is  carried,  into  a 
mixing  machine  along  with  a  mechanically  regulated  quantity 
of  excreta.  Some  street  sweepings,  after  bemg  treated  as  I 
shall  explain  further  on,  are  also  simultaneously  shot  into  the 
mixer,  and  thus  a  prepared  manure — in  a  great  measure 
deodorized  and  free  from  all  hard  rubbish — is  passed  mechani- 
cally into  the  railway  waggons.  The  full  waggons  are  at 
once  dispatched  to  supply  farmers'  orders,  or,  failing  them, 
to  a  vard  12  miles  distant,  where  the  manure  is  temporarily 
stored  for  the  supply  of  future  orders  at  such  times  as  the 
daily  supply  falls  short  of  the  demand.  Thus  each  day's 
collection  is  disposed  of  as  it  arrives,  and  the  necessity  for  stor- 
ing refuse  within  the  city  is  got  rid  of.  The  cinders  taken 
from  the  domestic  refuse  are  more  than  enough  for  raising 
the  necessary  steam  for  the  works.  [I  may  mention  that  the 
Committee  on  Cleansing  have  had  before  them  for  some 
time  the  question  of  utilizing  the  surplus  cinder  fuel  in  rais- 
ing steam  for  electric  lighting  purposes,  and  at  the  present 
time  a  special  joint  committee  has  been  appointed  to  report 
on  the  subject]  The  rougher  rubbish,  which  is  delivered  at 
the  lower  end  of  the  revolving  screen,  falls  upon  an  endless 
web,  which  travels  at  the  rate  of  25  feet  per  minute.  Women 
are  engaged  jHcking  from  it,  as  it  passes  along,  anything  which 
can  be  utilized  or  sold.     Garbage  and  dirty  straw,  for  instance, 
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go  for  manure ;  solder  is  extracted  bj  a  special  f nmace  from 
the  old  meat  tins ;  the  tins,  as  the}'  come  from  this  f amace, 
as  also  old  iron,  old  boots,  &c.,  are  sold.  The  remainder  is 
delivered  on  the  top  of  the  cremating  furnaces,  through  which 
it  is  passed,  and  the  residum,  drawn  therefrom  in  the  con- 
dition of  slag  or  clinkers,  is  used  for  road  making  or  filling 
up  hollow  ground.  The  foul  air  from  the  soil  and  mixing  cham- 
bers is  exhausted  by  means  of  a  powerful  fan,  and  conveyed 
under  the  bars  of  the  cremating  furnaces.  It  is  thus  purified 
before  passing  into  the  chimney,  while,  at  the  same  time,  it 
serves  as  a  bla'^t  for  the  furnaces.  Noxious  odours  are  thus  pre- 
vented escaping  from  the  building.  At  the  South  Side  Works 
special  attention  to  this  is  being  given.  The  exhauster  will  be 
still  more  powerful  than  the  one  at  St.  RoUox,  and  the  pipes 
will  be  led  under  the  furnace  bars  there  also.  But,  in  order  to 
secure  more  thorough  ventilation  of  the  whole  building,  and  also 
for  light,  we  are  forming  a  well,  by  leaving  an  aperture  in  each 
floor,  3 1  ft.  by  22  ft.  in  the  centre  of  the  three-storey  building, 
and  a  3-ft.  pipe  will  be  led  from  the  roof  immediately  above  the 
well  to  the  chimney.  This  stalk  is  250  feet  high,  and  is  con- 
structed with  an  inside  chimney  to  the  height  of  60  ft.,  thus 
forming  an  annular  chamber,  about  2  ft.  wide,  into  which  the 
ventilating  pipe  referred  to  will  be  led. 

Another  new  feature  in  these  works  will  be  a  suite  of  Baths, 
for  the  use  of  the  employee  in  the  works  and  also  the  street  and 
court  scavengers  of  the  district. 

This  sketch  would  not  be  complete  without  further  reference 
to  our  mode  of  dealmg  with  the  street  scavenge.  I  need  not  tell 
you  that  it  rains  very  frequently  in  Glasgow.  One  of  the  con- 
sequences of  our  uncertain  climate  is  that  a  very  large  and  ever 
varying  quantity  of  sweepings— often  slushy — fall  to  be  removed 
from  our  streets.  What  we  have  aimed  at  is  to  make  provision 
at  our  Refuse  Despatch  Works  for  having  all  the  street  sweep- 
ings quickly  disposed  of  along  with  the  domestic  and  other 
refuse.  For  this  purpose  we  have  adopted  a  series  of  patent 
slush-tanks  with  sloping  bottoms.  In  these  tanks  the  water 
is  rapidly  forced  to  the  surface  by  the  downward  pressure 
of  the  material  upon  the  slope,  and  is  drained  off  by  means 
of  the  little  slide  plates  in  the  front  of  the  tank.  By  this 
means,  in  the  short  space  of  twenty-four  hours,  soft  slush 
from  the  paved  streets  is  rendered  solid  enough  to  be  de- 
spatched by  rail  along  with  the  other  manurial  refuse.  Those 
tanks  may  be  placed  in  a  row,  or  front  to  front,  or  back 
to  back,  or  set  to  form  a  square,  or  arranged  radially  round 
a  common  centre.  They  could  conveniently  be  set  on  pillars 
and  girder  work  high  enough  to  permit  of  carts,  waggons,  or 
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boats  being  placed  beneath  them  for  the  reception  of  the  solids 
after  draining.  The  sweepings  of  macadamizea  roads  are  drained 
in  the  same  way.  They  are  not,  however,  mixed  with  the  sale- 
able refuse,  but  are  sent  to  Fulwood  Moss  Farm,  ten  miles  distant. 
This  is  a  farm  of  about  100  acres,  which  the  Magistrates  and 
Council  four  years  ago  leased  for  thirty-one  years.  At  that 
time  it  was  a  heather  bog,  but  it  has  now  been  thoroughly 
drained  and  reclaimed ;  and,  with  the  application  of  road  scrap- 
ings, yields  good  crops.  A  considerable  part  of  the  reclama- 
tion was  done  by  the  unemployed  poor  in  the  first  months  of 
1879. 

Such  are  the  general  arrangements  of  our  cleansing  depart- 
ment. You  are  not  to  suppose  that  I  consider  them  perfect. 
All  I  can  say  is  we  are  earnestly  endeavouring  to  advance  with 
the  times,  and  to  meet  the  requirements  which  sanitary  science, 
experience,  and  common  sense  demand. 

In  regard  to  town  scavenging  generally,  although  there  are 
points  upon  which  a  rule  might  be  laid  down  for  genei'al  appli- 
cation, it  is  quite  obvious  that  the  modus  operandi  must  be 
determined  in  each  case  by  local  circumstances. 

Speaking  generally,  there  are  two  great  preliminary  provi- 
sions without  which  no  town  can  be  efficiently  scavenged,  viz. : 
— (1 )  Proper  sewerage,  and  (2)  suitable  surfacing.  (In  regard  to 
these  I  do  not  think  Glasgow  suffers  by  comparison  with  other 
cities.) 

The  foundation  of  efficient  cleansing  lies,  like  most  other  foun- 
dations, under  the  surface,  and  no  town  can  be  properly  cleansed 
until  it  has  been  properly  sewered.  Nothing  can  be  more 
obvious  than  this,  unless  it  be  the  necessity  for  this  first  pro- 
vision being  followed  up  by  its  natural  companion—  a  well-paved 
surface.  1  have  always  considered  macadam  very  unsuitable 
for  heavy  street  traffic.  It  is  certainly  very  troublesome  to  a 
cleansing  department,  as  in  our  climate  a  macadamised  street  is 
almost  invariably  disagreeable  either  from  mud  or  dust.  I  agree 
with  those  who  are  of  opinion  that  a  street  for  bearing  heavy 
traffic  should  have  a  good  foundation  of  concrete  to  begin  with, 
and  whatever  may  be  the  material  laid  above  it,  whether  stone, 
wood  or  other  finishing,  the  surface  thus  formed  should  be 
rendered  impervious  by  having  the  interstices  grouted  with 
cement  or  pitch.     Such  a  street  is  easily  scavenged. 

I  also  attach  great  importance  to  the  surfacing  of  back 
courts  or  yards.  To  have  them  laid  either  with  well-jointed 
flags,  asphalte,  or  other  impervious  surfacing,  which  will  admit 
of  regular  and  thorough  hose  washing  is,  in  my  opinion, 
absolutely  essential  to  their  efficient  cleansing  as  well  as  to 
health.    For  this  purpose  undressed  stones  laid  in  ashes  are 
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very  objectionable.  The  interstices  become  almost  immediately 
grouted  with  filth,  and  hose  washing  of  such  a  surface  only 
makes  bad  worse.  1  have  great  faith  in  hose  washing,  much 
more  than  in  so-called  deodorisers  and  disinfectants.  In  order 
to  carry  out  this  view,  I  might  add  a  third  essential  to  efficient 
scavenging,  viz. :  a  liberal  water  supply,  and  I  should  stipulate 
for  a  plug  in  each  court  for  hose-washing  purposes.  With  these 
provisions,  the  scavenging  of  streets  and  courts  in  any  town  is 
simply  a  matter  of  good  organisation  and  sustained  attention. 

It  is  in  the  collection,  removal,  and  disposal  of  the  general 
town  refuse  that  the  special  circumstances  in  which  they  find 
themselves  placed  must  guide  corporations. 

Human  excrement,  while  being  the  most  valuable  constituent 
of  town  refuse,  is,  at  the  same  time,  the  most  difficult  to  deal 
with.  How  to  dispose  of  it,  is,  therefore,  the  first  question  we 
have  to  consider.  The  filthy  old  system  of  combined  privy  and 
ashpit  we  put  aside,  as  being  quite  out  of  the  question.  I 
take  it  that  if  this  material  is  to  be  retained  for  manurial 
purposes  it  should  be  collected  and  removed  in  receptacles 
separately  fiy)m  the  ordinary  refuse.  I  am  therefore  led  to 
compare  the  pail  system  of  collecting,  with  the  view  to  its  utili- 
zation as  manure,  with  the  water-carriage  system,  which  gets 
rid  of  it  by  flushing  into  the  sewers.  It  is  natural  for  one 
who  is  intrusted  with  the  sale  of  city  manure  to  be  desirous 
of  retaining  the  material  which  forms  its  chief  value.  Being  in 
that  position,  I  have  been  very  unwilling,  and  am  still  sorry, 
to  see  it  lost  in  the  sewers.  But  being  at  the  same  time  an 
officer  of  a  health  department,  I  must  look  at  the  question  all 
round,  and  the  more  carefully  I  do  so  I  become  all  the  more  fully 
convinced  that  water-carriage  should  and  will  prevail.  That 
it  is  more  comfortable  and  cleanly  must  be  granted.  In  regard 
to  the  requirements  of  health,  care  and  attention  are  necessary 
in  either  case.  The  situation  of  a  water-closet,  and  its  con- 
dition as  to  light,  ventilation,  flushing,  and  traps,  are  of  course  the 
salient  points.  On  the  other  hand,  the  chief  point  in  a  pail* 
closet  is  that  the  contents  be  removed  before  they  ferment  or 
decompose.  In  either  case  the  necessary  conditions  are,  I 
believe,  quite  within  the  range  of  practicability. 

Whether  collection  by  the  pail  system  will  show  better  financial 
results  than  flushing  into  the  sewers,  must  depend  on  the  con- 
ditions of  removal  which  are  to  be  considered  necessary  for 
healths  If  these  conditions  were  fulfilled  by  the  old  system 
of  simply  emptying  the  pail  contents  into  the  passing  soil-cart, 
the  financial  policy  of  collecting  it  from  the  rears  ot  dwelling- 
houses  might  be  upheld.  The  case  is  quite  altered,  however, 
if  we  consider  it  necessary  to  have  all  used   pails   removed 
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bodily  in  covered  vans,  say  not  less  frequently  than  twice  a 
week,  and  clean  pails  put  down  in  exchange.  This  would  mean 
the  removal  of  pails  with  only  a  trifling  quantity  in  them,  and 
the  expense  in  that  case  would  exceed  any  price  which  could 
possibly  be  obtained  for  the  material  as  manure.  I  therefore 
conclude  that  the  water  system  is  more  economical  for  dwel- 
ling-houses than  a  twice-a-week  exchange  pail  system. 

In  the  application  of  the  water  system  to  dwelling  houses  in 
block  tenements,  where  one  outside  closet  serves  a  number  of 
families,  I  believe  trough  water  closets,  with  the  flushing 
arrangements  under  the  control  of  the  scavenging  department, 
will  prove  the  best.  One  very  important  point  in  favour  of 
using  water  in  such  cases  is  that  it  admits  of  a  more  liberal 
number  of  seats  in  proportion  to  the  families,  whereas,  with  the 
exchange  pail  system,  there  is  the  inducement  to  cause  as  many 
families  as  possible  to  use  one  seat,  in  order  to  have  a  quantity 
worth  taking  away  in  the  pail  at  each  removal.  Such  a  restric- 
tion must  inevitably  lead  to  a  great  amount  of  discomfort,  more 
especially  on  Sundays,  when,  as  a  rule,  all  the  members  of  a 
family  are  at  home.  For  workshops,  factories,  and  such  places, 
however,  where  large  numbers  of  workpeople  are  brought  to- 
gether, the  pail  system  can  be  so  regulated,  that  without  incon- 
venience, the  pails  would  be  reasonably  well  filled  at  each 
removal.  This  being  so,  and  seeing  the  excreta  is  of  so  much 
value  to  us  in  Glasgow  in  helping  away  the  general  refuse  of 
the  city,  I  have  always  recommended  the  pail  system  of  collec- 
tion from  as  many  workshops  as  possible,  when  the  closets  Sre 
on  the  ground  level. 

The  points  which  now  remain  for  consideration  are  the  collec- 
tion and  ultimate  disposal  of  the  general  refuse.  We  all  know 
that  the  more  frequently  refuse  is  removed,  the  better  is  it  in  a 
sanitary  or  health  point  of  view.  With  regard  to  the  mode,  I 
think  any  system  of  collection  which  leads  to  or  tends  to  encou- 
rage the  keeping  of  refuse  for  any  time  inside  of  dwelling- 
houses  should  be  guarded  against.  This  is  the  chief  objection, 
I  see,  to  what  is  Known  as  the  bell-cart  system  if  applied  to 
dwelling-houses,  especially  smaller  houses  which  have  no  inside 
water-closets.  The  beU-cart  system  suits  very  well  for  shops 
and  business  premises,  and  for  its  proper  working  uniform 
dust  boxes  should  be  used.  But  in  my  opinion  it  is  desirable 
that  provision  be  made  in  connection  with  dwelling-houses 
whereby  the  occupants  can  carry  out  their  refuse  at  any  time. 
.In  a  town  of  self-contained  dwelling-houses,  each  having  its 
own  backyard,  I  consider  the  portable  box  system,  each  box 
having  a  shed  roof  over  it,  very  suitable.  The  circumstances 
are  quite  different,  however,  in  a  city  like  Glasgow,  where  all 
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the  working  classes,  and  in  point  of  fact  the  great  majority  of 
the  inhabitants,  live  in  large  tenements  of  several  flats,  with 
several  houses  on  each  flat.  In  that  case  one  back  court  or 
yard  is  common  to  and  used  by  a  large  number  of  families.  We 
have  20,  40,  60,  80,  and  even  100  families  using  the  same  court, 
and  it  must  be  remembered  that  the  back  court  is  very  much 
the  children's  play-ground.  It  is  quite  obvious  that  to  have 
under  these  circumstances  as  many  portable  boxes  placed  in  the 
court  as  would  contain  even  one  day's  refuse  from  so  many 
families  would  be  out  of  the  question.  I  know  its  weak  points, 
but  still  I  consider  that  a  well  formed  and  proportionea  ash- 
house  in  the  court  is  on  the  whole  the  best  arrangement  for 
such  tenements.  It  should  in  any  case  have  good  ventilation. 
The  floor  should  not  be  under  the  level  of  the  yard,  and  it 
should  be  cemented  inside.  The  door  or  opening  should  be 
large  enough  to  admit  of  the  refuse  being  easily  thrown  in  as 
well  as  easily  taken  out,  and  the  bottom  of  the  opening  shoidd 
not  be  more  than  30  inches  high.  The  capacity  of  the  recep- 
tacle should  be  regulated  according  to  the  numoer  of  families 
reouiring  to  use  it. 

The  question  of  ultimate  disposal  of  city  refuse  must  also,  as 
in  the  case  of  collection,  depend  upon  local  circumstances.  The 
refuse  of  a  town  whose  excrementitious  matter  is  all  disposed 
of  by  water  carriage  cannot  be  said  to  be  of  great  intrinsic 
value.  Its  practical  value,  however,  as  in  the  case  of  other 
goods,  is  what  it  will  bring.  We  know  that  towns  which  com- 
mand large  tracts  of  agricultural  land  may,  and  in  point  of  fact 
do,  get  money  out  of  police  manure  of  a  quality  inferior  to  that 
which  other  towns,  differently  situated,  are  compelled  at  consi- 
derable expense  to  destroy.  In  any  case,  however,  there  is  the 
furnace  to  fall  back  upon.  When  the  supply  proves  greater 
than  the  demand  for  manurial  purposes,  the  supply  can  be  cur- 
tailed by  burning  the  worst  of  the  material,  ana  just  as  the 
demand  decreases  the  burning  power  must  increase.  How  the 
heat  produced  in  the  cremating  furnaces  can  be  most  profitably 
utilised  is,  therefore,  a  question  worthy  of  earnest  consideration. 
I  have  no  doubt  some  large  seaport  towns,  where  barges  can  be 
safely  used  for  carrying  the  unsaleable  refuse  out  to  sea,  will 
find  this  the  cheapest  and  perhaps  the  best  mode  of  getting  rid 
of  it ;  but  comparatively  few  towns  are  in  this  position. 

It  was  very  aptly  said  by  one  of  our  great  men  that  "  dirt  is 
matter  in  the  wrong  place."  The  task  of  health  departments 
and  cleansing  masters  is  to  discover  the  right  place  for  it, 
and  having  arrested  it  in  the  very  act  of  going  wrong,  to  put  it 
where  it  ought  to  be.  This,  however,  like  many  other  things, 
is  ^^  easier  said  than  done." 
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Mr.  G.  W.  MuiB,  Glasgow,  remarked  that  the  elaborate  system 
thej  saw  depicted  on  the  walls  was  imported  from  Manchester.  He 
complained  that  there  should  be  any  such  place  as  that  at  St.  BoUoz 
as  described  by  Mr.  Young,  within  the  city  at  all.  It  was  a  great 
improvement,  no  doubt,  on  what  used  to  be,  but  it  ought  not  to  be 
where  it  was — it  was  dirt,  and  it  was  in  the  wrong  place.  He  con- 
tended that  the  existence  of  such  a  place  within  the  city  was  a  con- 
travention of  the  Public  Health  Act.  According  to  that  statute,  no 
collection  of  manure  should  be  within  fifty  yards  of  any  road  or  street 
or  dwelling  house,  yet  the  works  at  St.  IU)llox  were  only  separated 
from  the  public  street  by  a  wall.  It  might  be  very  well  for  those 
who  resided  at  a  distance  to  say  that  they  were  not  a  nuisance,  but 
from  personal  investigation  and  inquiry  among  the  inhabitants  who 
had  to  submit  to  the  odours  all  the  year  round  he  found  that  they 
complained  most  bitterly  of  them  as  a  nuisance. 

Professor  Gaibdneb  thought  the  tone  and  temper  of  Mr.  Muir's 
remarks  were  better  passed  over  without  comment.  The  whole  char- 
acter of  Mr.  Young's  paper  showed  that  his  heart  was  in  his  work, 
and  it  bore  a  very  distinct  sense  of  his  grappling  with  the  work  and 
trying  to  do  everything  in  the  best  possible  way.  As  Mr.  Young 
had  said,  the  work  was  not  of  a  kind  that  was  popular,  and  aU  that 
was  done  was  open  to  remark  from  persons  who  were  determined  to 
find  fault.  In  order  to  know  what  had  been  done  in  Glasgow  in  this 
matter  it  was  necessary  to  look  back,  not,. perhaps,  to  the  time  when 
Dr.  Arnott  visited  Glasgow  and  found  court  behind  court  filled 
with  families,  while  in  the  centre  there  was  a  piled-up  midden 
that  was  sold  for  the  benefit  of  the  dwellers  in  the  court,  so  that, 
as  Dr.  Arnott  described  it,  the  people  were  literally  living  upon  the 
produce  of  their  own  filth,  and  jealously  guarding^  it  against  being 
removed  by  the  authorities.  That  was  the  original  state  of  Glasgow, 
and  that  was  what  they  had  been  gradually  getting  away  from.  After 
alluding  to  the  unsatisfactory  system  of  cleansing  by  contract  which 
prevailed  at  the  time  when  he  was  medical  officer  of  health,  Professor 
Ghiirdner  said  he  was  very  glad  that  Mr.  Young  regarded  himself  as 
an  officer  of  the  Health  Department,  because  he  could  not  conceive 
of  the  cleansing  of  a  town  Ix^ing  well  managed  where  the  scavenging 
was  not  part  of  the  work  of  that  Department. 

Mr.  HoNXTMAN  said  he  had  listened  with  much  pleasure  to  Mr. 
Young's  admirable  paper.  He  believed  that  few  of  the  citizens 
were  aware  of  all  that  had  just  been  communicated  to  the  Congress 
regarding  the  great  works  now  in  operation  with  the  view  of  keeping 
the  city  clean.  It  had  occurred  to  him  to  ask  Mr.  Young  as  to  the 
sanitary  effect  of  sweeping  the  streets  by  the  horse  sweeper  instead 
of  with  the  oldfashioned  hand  broom.  He  thought,  perhaps,  that  the 
horse  machine  moving  diagonally  across  the  channels,  left  an  accu- 
mulation of  filth  which  the  old  broom  used  to  clear  out.  Then  as  to 
the  uplifting  with  the  bell-cart  he  had  been  pleased  to  hear  that  Mr. 
Young  had  come  to  the  conclusion  that  the  proper  method  was  to 
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haye  a  nniform  siae  of  coTered  box.  As  it  was,  in  some  of  their  streets 
up  till  10  a.m.  boxes  of  every  conceivable  shape  and  size  could  be  seen 
filled  with  refuse.  He  had  seen  baskets,  soap  boxes,  orange  boxes, 
and  even  bandboxes,  and  the  result  was  in  the  latter  case  when 
the  men  lifted  them  that  the  bottoms  fell  out  and  the  refuse  fell  to 
the  ground.  To  make  matters  worse,  old  women  could  be  seen  pokine 
about  these  boxes,  and  altogether  the  streets  up  till  that  hour  and 
long  afterwards  presented  a  more  slovenly  appearance  than  any  place 
he  had  seen  with  the  exception  perhaps  of  Bristol. 

Dr.  A.  Caspentsb  said  he  had  had  an  opportunity  of  going  over  the 
works  described  by  Mr.  Toung,  and  since  tnen  he  had  heard  him  read 
his  paper.  He  had  to  confess  that  it  appeared  to  be  an  advance  by  a 
great  deal  on  similar  woi^s  in  other  towns.  The  smell  was  dealt  with 
as  far  as  human  ingenuity  could  deal  with  it  in  an  efficient  manner, 
and  it  had  been  reduced  to  a  minimum.  There  was  another  principle 
which  he  thought  highly  favourable  in  connection  with  these  works — 
they  were  not  destructive.  It  was  to  him  a  very  great  and  serious  evil 
when  he  saw  material  of  value  destroyed  simply  for  the  purpose  of 
getting  rid  of  it.  At  St.  Bollox,  however,  tbey  had  made  arrange- 
ments for  utilising  everything  that  was  likely  to  be  useful ;  and  the 
manner  in  which  that  was  carried  on  appeared  to  him  to  be  as  little 
objectionable  as  anything  of  the  kind  possibly  could  be  within  the 
midst  of  a  great  population.  One  objected  very  much,  unless  it  was 
absolutely  necessary,  to  the  pail  system ;  but  still  this  system  could 
be  carried  on  so  that  it  should  not  be  a  serious  nuisance,  at  least  not 
a  nuisance  injurious  to  the  health,  and  it  appeared  to  him  that  the 
way  in  which  they  were  managed  rendered  them  as  little  injurious  to 
health  as  it  was  possible  for  them  to  be.  In  regard  to  the  disposal  of 
the  manure,  it  was  important  that  farmers  should  get  it  before  putrefac- 
tion had  deprived  it  of  its  value.  If  it  was  brought  into  contact  with 
the  ground  as  soon  as  possible  it  would  be  vsJuable,  but  if  it  was 
stored  until  after  putrefaction  it  would  be  comparatively  valueless^  and 
the  farmers  would  find  that  they  had  not  their  money's  worth.  There 
was  one  benefit  which  the  2,400  farmers  who  were  customers  of  Mr. 
Young  derived  from  the  manure  being  sent  off  in  waggons  as  quickly  as 
possible,  and  that  was  that  they  would  get  it  on  the  land  bef(Mre  putre- 
mction  had  deprived  it  of  its  value.  He  could  not  let  the  opportunity 
pass  without  expressing  his  full  approval  of  the  condition  of  things 
he  had  seen  at  St.  Bollox.  He  felt  that  that  was  a  specimen  of  work 
that  might  very  well  be  copied  by  the  London  Authorities,  because 
there  was  nothing  at  all  equal  to  it  in  the  Metropolis.  A  proposal 
had  been  considered  by  the  Sanitary  Authorities  of  the  City  of 
London  for  destroying  entirely  the  whole  of  the  refuse  that  they 
collected  from  the  streets,  ashpits,  stables,  and  cow-houses,  because 
it  would  cost  something  like  12s.  a  ton  to  take  it  to  the  outside  of 
the  city,  while  it  would  be  worth  only  half-a-crown  when  it  got 
there.  He  was  opposed  to  such  a  proposal,  because  he  thought  it 
would  result  in  injury  to  the  country.  He  was  glad  that  the  Cor- 
poration of  Glasgow  had  avoided  such  a  course.    The  paper  which 
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Mr.  Young  had  read  was  one  worthy  of  the  Congress,  and  he,  for  one, 
was  extremely  grateful  to  that  gentleman  for  having  placed  it  before 
them. 

Professor  Bobikbon'  said  the  paper  was  one  of  the  most  useful  that 
had  been  read  to  the  Congress.  The  subject  it  dealt  with  had  been 
engaging  the  attention  of  every  Local  Authority  in  the  country,  and 
every  sanitary  department  had  been  exercising  itself  as  to  the  proper 
method  of  dealing  with  the  refuse  that  was  collected  in  its  locality. 
He  would  express  no  opinion  as  to  the  cost  of  dealing  with  such 
refuse,  but  he  was  of  opinion  that  nothing  should  be  destroyed. 
Sound,  reliable  data  was  what  they  required,  and  the  paper  just  read 
afforded  them  all  the  information  they  could  desire  on  the  subject. 

Mr.  Alexandes  Fbew,  Glasgow,  wished  to  inform  the  Congress 
that  there  were  about  ten  buighs  clustered  around  Glasgow  which 
were  all  under  separate  authorities.  That  alone,  he  thought,  was  a 
great  drawback  to  the  proper  direction  of  sanitary  work  in  Glas- 
gow. The  work  of  the  Glasgow  Sanitary  Department,  he  had  reason 
to  believe,  was  carried  on  in  the  most  satisfactory  way,  but  he  would 
just  tell  them  how  sanitary  matters  were  managed  in  one  of  the  most 
fashionable  burghs  outside  of  Glasgow.  Behind  a  terrace  of  sel^ 
contained  houses  there  weife  10  or  12  ashpits  within  a  few  feet  of  the 
back  wall.  These  pits  were  built  of  brick,  and  the  refuse  thrown 
into  them  was  generally  allowed  to  lie.  for  six  months  before  being 
removed,  or  at  the  best  the  places  were  not  cleaned  out  oftener  than 
three  times  a  year.  Surface  water  got  into  the  pits,  the  rubbish  de- 
composed, and  a  most  abominable  smell  was  created.  When  this 
refuse  was  carted  away  it  was  not  taken  to  the  country  or  burned,  or 
anything  of  that  kind.  It  was  taken  out  by  the  back  door  and  put  in 
front  of  another  terrace.  It  was  put  into  a  large  area  of  low-lying 
ground,  and  then  covered  over  with  six  or  eight  inches  of  soil,  and  in 
the  course  of  a  few  years  a  board  was  put  up  bearing  the  words — 
'*  This  eligible  site  to  feu."  Such  a  state  of  things  ought  not  to  be 
allowed  to  exist,  and  the  only  remedy  was  for  the  Glasgow  authorities 
to  make  a  bold  step  and  sweep  the  whole  of  these  little  burghs  into 
the  city. 

Mr.  YouNO  expressed  his  thanks  for  the  kind  reception  and  favour- 
able criticism  of  his  paper.  In  reply  to  Mr.  Honeyman,  he  said  the 
work  executed  by  the  horse  machine  was  far  more  perfect  than  that 
done  by  hand.  On  a  paved  street  the  revolving  brush  cleaned  out 
the  spaces  between  the  stones  more  effectively,  and  altogether  the 
work  was  better  done  than  men  with  hand  brushes  could  be  got  to  do 
it.  In  regard  to  the  other  point  referred  to  by  Mr.  Honeyman,  he 
said  that  the  great  variety  of  unsuitable  and  unsightly  boxes  used  fot 
laying  out  re&se  for  the  morning  bell-carts  did  cause  a  great  deal  of 
paper  and  dust  to  be  strewn  upon  the  newly  swept  streets  every 
morning,  and  this  annoyed  him  more  than  it  did  anybody  else,  as  he 
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had  to  see  that  the  streets  were  kept  clean*  He  had,  however, 
recently  contracted  for  a  supply  of  uniform  covered  boxes  suitable 
for  the  purpose.  Some  of  these  were  already  in  use,  and  it  was 
expected  that  the  public  would  soon  come  to  see  the  benefit  of 
adopting  them. 


^^ Remarks  an  the  Ventilation  of  Sewers  and  House  Drains"  by 
J.  Wallace  Peqos,  Assoc.M.In8tC.E. 

The  system  of  sewers  and  house  drains  of  a  town  has  been 
likened  to  a  huge  machine,  requiring  constant  and  careful 
attention  to  keep  it  in  proper  working  order.  Perhaps  the 
most  important  part  of  this  machine  is  that  having  relation  to 
the  ventilation,  with  which  is  connected  the  question  of  regular 
flushing. 

Judging  from  the  work  which  is  carried  out  daily  around  us, 
we  must  come  to  the  conclusion  that  the  question  of  ventilation 
for  sewers  and  house  drains  is  very  little  understood  even  now ; 
and  it  may  be  well  here  to  state  what  we  really  mean  by  the 
term  ventilation  as  applied  to  sewers. 

It  used  to  be  considered  that  the  object  of  ventilation  was  to 
let  out  pressure  of  sewer  air,  and  small  openings  and  relief 
pipes  were  accordingly  made,  and  considered  sufficient  to  e£Pect 
this  purpose.  A  little  consideration  will,  however,  show  that 
small  openings  are  not  sufficient  even  for  the  relief  of  pressure. 

I  will  give  one  instance  of  this,  taking  a  case  occurring  in 
house  drainage  work.  It  is  very  usual  in  large  buildings  to 
have  one  vertical  soil  pipe,  which  receives  a  number  of  closets 
and  slop  sinks.  When  a  pailful  of  slops  is  poured  down  one  of 
the  upper  sinks,  this  creates  in  the  first  instance  pressure  of  the 
air  in  the  lower  part  of  the  pipe,  and  afterwards  a  partial 
vacuum.  The  effect  of  this  is,  if  the  pipe  is  not  ventilated, 
that  some  of  the  traps  are  unsealed,  either  by  having  the  water 
blown  out  or  sucked  out  of  them.  In  fact,  cases  are  on  record 
where  a  pail  of  water  poured  down  a  slop  sink  at  the  top  of  a 
long  soil  pipe  has  unsealed  all  the  traps  of  the  closets  and  sinks 
below. 

The  remedy  for  this  is  to  ventilate  the  soil  pipe,  so  as  to  pre- 
vent either  undue  pressure  or  partial  vacuum.     A  small  pipe 
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however  is  quite  useless  for  this  purpose,  as  it  will  not  admit 
air  to  pass  through  it  with  sufficient  rapidity  to  prevent  the 
blowing  out,  or  sucking  out,  the  water  of  the  traps. 

However  necessary  the  relief  of  pressure  may  be,  it  is  now 
well  known  that  this  is  not  the  most  important  object  of 
ventilation. 

The  true  principle  of  ventilation  for  sewers  and  house  drains 
is  to  have  the  foul  air  constantly  replaced  by  the  admission  of 
fresh  air.  A  sewer  must  always  have  a  constant  current  of  air 
passing  through  it,  in  the  same  way  that  sewage  matters  in  it 
must  be  in  constant  motion.  There  must  be  no  resting  places, 
either  for  air  or  for  sewage  matters,  in  a  well  constructed 
system  of  sewers.  This  is  the  fundamental  principle  which 
should  regulate  all  sewerage  and  drainage.  W  herever  trouble 
occurs,  it  will  almost  always  be  found  to  have  arisen  from  the 
violation  of  this  principle. 

The  author's  experience  is  that  there  are  few,  if  any,  towns 
which  have  been  sewered  but  that  the  nuisance  of  ventilation 
at  the  surface  of  the  streets  has  been  complained  of.  Now 
what  does  this  mean  ?  It  is  really  an  indication  that  something 
is  wrong  in  that  system  of  sewerage,  or  in  the  house  drainage 
connecting  therewith. 

The  popular  notion  is  that  all  sewers  must  of  necessity  be 
foul  and  objectionable,  but  this  is  quite  a  mistake.  A  system 
of  sewers  which  is  so  constructed  as  to  have  no  resting  places 
for  foul  matters  either  in  the  main  sewers  themselves  or  in  any 
of  the  branches  or  house  drains,  will  not  emit  foul  gases,  and 
the  question  of  ventilation  in  such  a  system  is  therefore  greatly 
simplified. 

In  sewers  of  this  kind  it  would  be  quite  possible  to  adopt  such 
extensive  ventilation  that  any  slight  odour  which  existed  in  them 
would  be  so  diluted  as  to  be  absolutely  imperceptible. 

It  will  be  said  that  the  above  is  an  imaginary  state  of  affairs, 
as  there  is  no  town  in  existence  in  which  the  whole  of  the  sewers 
and  drains  are  constructed  so  perfectly  as  not  to  retain  foul 
matter  in  any  part  of  them.  The  author  cannot  by  any  means 
admit  that  this  is  so,  at  the  same  time  there  can  be  no  doubt 
that  in  the  vast  majority  of  towns  considerable  portions  of  the 
sewers  and  drains  are  so  constructed  that  they  are  not  self- 
cleansing,  and  therefore  became  sewers  of  deposit.  Even  in 
such  cases,  however,  wonderful  improvements  may  be  produced 
by  a  regular  system  of  flushing. 

By  this  it  is  not  meant  the  occasional  flushing  of  once  every 
month  or  two  as  ordinarily  carried  out,  but  regular  automatic 
flushing  once  every  day  or  two. 

Appliances  for  automatic  flushing  will  be  found  in  the  Exhi- 
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bition  now  being  held  in  this  city.    The  branches  and  terminal 

Krtions  of  sewers  are  those  requiring  the  most  careful  and 
^uent  flushing  as  the  flow  of  sewage  m  these  portions  is  small, 
and  the  deposit  does  not  get  washed  away  rapidly.  In  fact,  if 
all  the  branches  of  a  sewer  were  kept  properly  and  regularly 
flushed,  the  main  sewers  would  of  necessity  become  so. 

The  ideal  sewer,  no  doubt,  would  be  one  open  from  end  to 
end  to  the  fresh  air,  and  although,  as  towns  are  now  built,  this 
would  be  impracticable,  the  author  would  go  so  far  as  to  say 
that  the  nearer  we  approach  that  ideal  the  &tter. 

Dr.  Richardson,  in  his  report  on  Brighton,  where  there  have 
been  such  serious  complaints  of  the  nuisance  from  the  street 
ventilators,  has  very  clearly  recommended  something  approach- 
ing the  ideal  I  have  mentioned.  He  there  proposes  to  open  at 
some  twenty  different  parts  of  the  town  the  space  between 
existing  manholes,  and  to  build  up  large  rectangular  chambers 
to  be  covered  with  open  ironwork  to  give  ventilation  to  the 
sew^r.  He  also  proposes  to  use  these  phambers  for  flushing 
purposes. 

Sir  Robert  Rawlinson,  in  his  valuable  ^^  Suggestions  "  advises 
that— 

Ventilation  should  be  provided  for  on  all  sewers  at  frequent 
intervals,  not  greater  than  100  yards  apart,  and  adds  the  very 
suggestive  remark  **  If,  however,  it  is  found  that  some  of  the 
ventilators  are  a  nuisance,  additional  sewer  ventilation  should  be 
provided  at  shorter  intervals." 

The  following  remarks  apply  to  the  ventilation  of  house 
drains,  but  the  principles  involved  in  them  are  equally  applica- 
ble to  the  ventilation  of  sewers. 

The  most  recent  authoritative  statement  we  have  on  this 
subject  is  contained  in  the  modiel  bye-laws  recently  issued  by 
the  Local  Government  Board  of  England  for  the  use  of  local 
boards  of  health,  and  other  sanitary  authorities. 

In  these  bye-laws,  which  have  met  with  very  general  approval 
among  the  most  eminent  sanitarians,  it  is  laid  down  as  follows : — 
£very  yentilating  pipe  or  shaft  used  shall  be  of  a  sectional 
area  not  less  than  that  of  the  drain  with  which  such  pipe  or 
shaft  may  communicate,  and  not  less,  in  any  case,  than  that  of 
a  pipe  four  inches  in  diameter.  It  is  also  laid  down  that  no 
bend  or  angle  shall,  except  where  unavoidable,  be  formed  in  any 
ventilating  pipe  or  shaft. 

The  question  of  ventilation  is  so  very  important  for  the 
efficient  action  of  a  system  of  house  drainage,  that  the  author 
has  thought  it  to  be  of  some  interest  to  this  meeting  to  show 
how  far  the  above  admirable  rules  are  being  compliea  with,  or 
rather  not  complied  with,  in  actual  practice. 
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The  examples  upon  the  diagram  give  a  number  of  cases  ti 
from  work  of  recent  construction,  or  in  course  of  construcj 
around  some  of  the  suburbs  of  London ;  and  will  show  \ 
glance,  the  kind  of  work  which  is  being  carried  out  uil 
various  local  authorities.  j 

The  really  mod  work  of  sanitation,  as  regards  house  draini 
is  very  limited,  and  from  large  experience  m  such  matters,! 
author  finds  that  as  a  rule,  the  efforts  made  are  to  effect  an  ( 
side  show  and  leave  the  real  mischief  undisturbed.     It  is 
usual  to  find  that  ventilating  pipes  with  cowls,  more  or 
ornamental,  have  been  run  about  ouildings  in  all  direction 
all  kind  of  angles,  while  the  old  drains,  choked  with  de 
are  left  untouched.     This  kind  of  work  makes,  of  couri 
goodly  show  for  sanitation ;  and  one  is  often  taken  to  t 
cowls  to  be  shown  how  effectively  they  are  working  beca 
smell  is  freely  emitted.   While  of  course  the  retort,  the  old  dra|^- 
remains,  generating  the  sewer  air,  a  foul  smell  will  be  emittf 
but  it  should  be  distinctly  understood  that  in  a  proper  systemh^ 
drains  the  ventilating  pipes  emit  little   or  no  odour.     Th4 

5 roper  function  is  to  create  a  constant  current  of  air,  and  1 
ilute  any  sewer  air  which  may  be  generated. 
Case  A  (Peckham).  —This  case  is  a  very  conmion  one,  and 
not  peculiar  to  any  particular  district.  The  sketch  A  sho^ 
the  4  inch  soil  pipe  continued  upwards  by  a  3  inch  pipe  used  ft^ 
taking  roof  water,  and  terminating  with  a  hopper  head  in  f  ro^ 
of  a  window.  The  joints  in  this  particular  case  are  left  opei 
and  the  arrows  indicate  the  direction  which  sewer  air  mi| 
take  into  the  house.  There  are  very  few  cases  where  a  ral 
water  pipe  may  be  usefully  employed  for  drain  ventilation  ;  an 
it  is  better  to  lay  down  the  rule  that  rain-water  pipes  shall  n^ 
be  so  used. 

Case.B  (Wood  Green).-^This  case  is  to  illustrate  the  verP* 
usual  way  of  providing  ventilation  to  a  soil  pipe.  From  tht^ 
4  inch  soil  pipe  a  smaller  pipe,  1^  inch  diameter  is  taken,  ani 
made  to  bend  in  all  directions  and  around  the  overhangin|^ 
gutters,  terminating  under  the  coping.  This  kind  of  ventilatiol 
IS  utterly  worthless,  and  in  the  particular  case  under  con* 
sideration  is,  in  reality,  no  ventilation  at  all. 

Case  C  (Wood  Green). — This  is  another  illustration  where  n 
4  inch  soil  pipe  is  ventilated  by  the  1  inch  pipe,  as  shown  in  the 
diagram.  It  will  be  seen  that  the  1  inch  pipe  is  taken  round 
the  gutters  with  five  separate  bends,  and  finally  terminates  in 
front  of  a  dormer  .window.  Every  time  a  water  closet  in  the, 
house  is  used  the  pressure  in  the  soil  pipe  is  relieved,  to  a  certain 
extent,  by  this  small  pipe,  and  foul  air  escapes  at  the  window 
level. 
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Case  D  (Tottenham). — ^Tliis  illustrates  another  case  of  ven- 
tilating a  4-inch  soil  pipe  by  a  1-inch  pipe  carried  up  with 
numerous  bends  round  the  rain  water  pipe  and  stone  coping. 

Case  E  (Kensington). — ^The  sketch  at  E  shews  the  ventila- 
tion of  two  soil  pipes  by  a  continuation  in  the  zig-zag  direction 
shewn.  The  pipe  is  tnree  inches  in  diameter  and  has  seven 
bends,  and  finally  finishes  at  the  back  of  a  chimney  stack,  and 
is  surmounted  by  a  cowl. 

Case  F  (Large  Asylum). — ^This  is  one  of  the  most  peculiar 
examples  of  ventilation  in  the  author's  experience,  and  occurs 
at  a  large  asylum  near  London.  The  4-inch  soil  pipe  is  con- 
tinued in  the  directions  shewn,  with  2^inch  pipe,  having  nine 
bends.  There  are  no  less  than  thirteen  of  these  ventflating 
shafts  at  this  establishment,  terminating  at  the  chimney  stacks, 
and  sometimes  there  are  two  to  one  stack.  The  pipes  are  in 
every  instance  terminated  by  a  cowl  of  fantastic  construction. 
It  is  hardly  necessary  to  say  that  the  appearance  of  this  building 
is  altogether  spoiled  by  this  attempt  at  sanitation. 

Case  G  (Westminster). — ^This  is  another  example  of  recent 
sanitation.  The  4-inch  soil  pipe  is  continued  by  an  inch  and  a 
quarter  pipe,  having  six  bends,  and  ending  with  a  "J"  piece. 
The  arrangement  here  is  very  unsightly,  and  quite  useless  for 
the  purpose  it  was  intended. 

Case  H  (Wood  Green). — This  shews  another  example  of 
ventilation  for  two  soil  pipes.  The  ventilating  pipe  is  If  inch, 
and  is  intended  to  ventilate  two  4-inch  soil  pipes,  no  enlarge- 
ment being  made  at  the  junction  (see  diagram).  There  are  12 
bends  in  this  ventilating  pipe  to  carry  it  around  rain-water 
pipes  and  gutters,  and  finally  terminating  just  above  a  dormer 
window.  This  example  speaks  for  itself ,  and  requires  no  further 
explanation. 

Case  I  (Large  Asylum). — ^This  case  is  a  very  interesting 
one,  for  the  particulars  of  which  I  am  indebted  to  Mr.  Kogers 
Field,  M.Inst.C.E.  The  drainage  of  this  asylum  had  been 
recently  remodelled.  Mr.  Field  was  called  in  to  advise  and 
report  upon  the  drainage  arrangements,  and  among;  other  things 
found  that  the  main  drain  from  the  buildings,  a  i5  inch  pipe, 
was  ventilated  only  by  four  such  ventilators  as  shown  in  the 
diagram.  Each  oi  these  ventilators  consisted  of  a  long  length 
of  li  inch  wrought  iron  pipe  with  several  bends,  and  upon  the 
upper  end  a  box  containing  small  trays  of  charcoal  was  fixed. 
Upon  examination  it  was  found  that  the  ventilating  space  was 
f  rds  of  a  square  inch,  or  less  than  j^th  part  of  the  area  of  the 
sewer  to  be  ventilated.  This  area  was  further  reduced  by  the 
charcoal,  so  that  the  drain  was  practically  unventilated. 

The  value  of  ventilation  to  a  drain  was  strikingly  shown 
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during  the  examination  of  this  building.  Holes  were  made 
at  frequent  intervals  along  the  drain  for  the  purposes  of  in- 
spection, and  at  first  the  escape  of  sewer  air  proved  a  great 
nuisance ;  but  after  a  few  days,  the  holes  being  left  still  open, 
the  drain  became  ventilated,  and  no  nuisance  irom  the  escape 
of  sewer  air  was  then  experienced. 


On  "  Ventilation  of  Street  Sewevs"  by  W.  P.  Buohaw.  . 

It  is  understood  first,  that  a  proper  disconnecting  ventilating 
trap  is  put  in  upon  the  house  drain  between  each  house  and  the 
sewer,  so  as  to  prevent  aerial  communication  between  the  sewer 
and  the  house  drains  inside  of  the  trap.  The  sewer  may  then 
be  ventilated  in  three  ways  : — 

First.  By  gratings  in  the  middle  of  the  street,  all  the  gully 
traps  at  the  edge  of  pavement  being  trapped,  and  in  connection 
with  these  gratings,  and  to  assist  in  causing  them  to  act  as  fresh 
air  inlets,  ventilating  pipes  may  be  put  in  from  the  outer  side 
of  the  disconnecting  traps  above  referred  to,  and  carried  up  the 
outside  of  the  houses  (or  other  convenient  places)  as  high  as 
possible,  and  which  pipes  may  be  fitted  with  Fixed  Eimaust 
Ventilators  to  assist  in  causing  the  foul  air  in  the  sewer  to  be 
discharged  at  as  high  a  level  aoove  the  houses  as  possible. 

Second.  By  closing  up  the  gratings  in  the  middle  of  the 
street — especially  where  these  cause  a  nuisance — and  while  still 
using  the  ventilating  pipes  above  referred  to,  to  put  up  high 
level  ventilating  pipes  to  admit  fresh  air,  while  the  high  level 
outlet  pipes  in  first  style  continue  to  act  as  outlets.  Or  where 
sufficient  of  the  pipes  from  the  outside  of  the  traps  above 
referred  to  have  been  put  in  or  are  in,  that  a  number  of  these 
should  have  exhaust  ventilators  upon  them,  and  a  number 
without,  or  blow-in  ventilators  may  be  put  upon  some.  When 
the  drain  from  the  house  enters  the  sewer  too  low  below  its  top, 
the  outlet  ventilating  pipe  may  have  to  be  led  ofif  from  or  near 
the  crown  or  top  of  the  sewer,  or  from  a  man  hole. 

Third.  That  where  it  is  desired  to  prevent  the  air  from  a 
main  sewer  going  back  into  the  side  sewers  branching  into  it,  or 
the  air  from  one  part  of  a  main  sewer  going  into  another  part, 
as  e.g.y  where  nauseous  discharges  may  be  sent  into  a  sewer  from 
some  chemical  or  other  work,  or  slaughter-house,  or  hospital, 
&c.,  there  be  put  in  an  accessible   disconnecting  ventilating 


W.   F.  BVOHAK.  265 

trap  or  traps  as  may  be  necessary,  either  upon  the  line  of  the 
main  sewer,  or  upon  the  branch  sewers.  In  the  latter  case,  one 
trap  being  placed  upon  the  branch  sewer  near  its  junction  with 
the  main  sewer.  This  branch  sewer,  or  portion  of  sewer,  may 
be  then  ventilated  by  admitting  fresh  aur  into  it  at  one  end, 
either  by  a  grating  in  or  near  the  middle  of  the  street,  or  other 
convenient  place,  or  by  a  pipe  or  pipes  conveying  fresh  air  down 
from  a  high  level  in  any  convenient  manner,  while  the  foul  air 
in  the  sewer  is  to  be  carried  off  by  a  pipe  or  pipes  carried  up 
from  the  other  end  of  this  branch  sewer,  or  portion  of  sewer, 
desired  to  be  ventilated  by  itself ;  and  which  outlet  ventilating 
pipes  are  to  be  placed  as  high  as  convenient  or  possible,  and  as 
nigh  above  the  houses  as  possible,  and  to  be  surmounted  by 
fixed  exhaust  ventilators,  so  as  to  cause  a  current  of  fresh  air  to 
continually  pass  into  the  sewer,  or  portion  of  sewer,  at  the  one 
end  and  to  be  discharged  at  the  necessary  high  level  at  the 
other  end ;  all  so  as  to  prevent  bad  air  or  Dad  smells  from  the 
sewers  being  felt  or  breathed  by  people  in  the  streets,  and  to 
cause  the  said  bad  air  to  be  discharged  above  the  houses,  so  that 
it  may  be  the  more  readily  carried  off  by  the  wind  innocuously. 
It  is  understood  that  all  street  gullies  are  trapped,  and  that  no 
air  gets  into  or  out  of  the  sewer  except  through  the  particular 
inlets  or  outlets  above  referred  to.  I  have  had  this  sectional 
system  of  trapping  and  ventilating  street  sewers  in  operation  at 
Dahnuir,  near  Glasgow,  since  the  summer  of  1879. 


SECTION   III. 

CHEMISTRY,  METEOROLOGY  AND  GEOLOGY. 


ADDRESS 

By  R  Angus  Smith,  LL.D.,  Ph.D.,  F.R.S.,  F.C.S.,  &c 

PBBSIDENT  OF  THB  SBOTION. 


Ladies  and  Gentlemen, — The  history  of  this  Institate  is 
not  a  long  one,  if  we  look  to  its  name  only ;  but  if  we  look  at  it 
as  the  result  of  a  great  national  movement  which  has  been  in 
progress  for  fully  forty  years,  we  shall  find  that  it  is  full  of 
interest. 

Attention  to  health  has  been  more  or  less  the  subject  of 
thought,  of  writing,  and  of  legislation,  from  the  earliest  times, 
and  you  have  already  heard  opinions  given  by  the  early  Egyp- 
tians, Israelites,  Greeks,  and  Romans,  coming  down  to  our  own 
time.  A  few  scientific  thinkers  have  occasionally  in  ancient 
days  attempted  to  lay  down  laws,  and  their  attempts,  more  or 
less  well  founded,  are  interesting ;  but  perhaps  in  olden  times 
the  most  careful  attention  to  health  was  ooserved  chiefly  amongst 
the  wealthy,  and,  as  a  national  movement,  we  are  not  aware 
that  in  any  country  it  was  widespread,  although  separate  acts 
of  legislation  are  to  be  found  amount  the  nations  mentioned. 
It  is  not  my  intention  to  go  back  to  history,  but  I  cannot  help 
making  some  slight  reference  to  our  more  immediate  past,  at  the 
time  when  the  nations  of  Europe,  and,  we  may  say,  of  the  four 
continents,  have  been  agitated  by  fears  regarding  the  great 
epidemic  which  is  still  unsuppressed  in  Egypt. 

It  would  not  be  boasting  if  we  were  to  speak  with  some  satis- 
faction of  the  work  which  this  country  has  done  in  the  cause 
of  national  health,  when  we  have  seen  so  many  writers  on 
the  Continent  discussing  our  modes  of  operation,  and  showing 
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dissatisfaction  with  systems  which  have  been  so  caref  allj  thought 
out.  It  is  difficult  to  tell  in  what  country  of  the  most  civilized 
parts  of  Europe  the  first  ideas  on  any  subject  chiefly  arise.  There 
are  many  men  who  are  considered  to  be  the  first  promoters  of  an 
object  who,  after  years,  have  been  found  to  have  been  preceded 
a  long  time  by  others ;  but  it  surely  can  be  a  matter  of  little 
doubt  that  in  sanitary  practice  relating  to  public  health,  and  its 
attempt  to  scatter  that  knowledge  and  practice  widely  amongst 
the  people,  England  has  been  the  first  amongst  nations.  To 
those  who  travel  much  upon  the  Continent  even  in  places  most 
advanced  in  material  civilization,  it  is  still  a  wonder  that  the 
crude  appliances  for  cleansing  towns  or  houses  which  are 
everywhere  observed  can  be  tolerated;  and  it  is  a  conunon 
thing  for  people  of  this  country  to  refuse  to  travel  abroad, 
or  to  prefer  to  confine  their  travels  in  certain  directions,  only 
because  of  the  discomfort  arising  from  habits  offensive  to  the 
senses  and  to  health.  I  think  it  is  fair  at  this  time  to  make 
this  claim;  and  whilst  I  make  it  for  England,  I  am  sorry  not  to 
be  able  to  say  that  Scotland  preceded  her ;  but,  at  least,  I  am 
glad  that  the  principles  and  practices  worked  out  in  the  former 
country  have  taken  such  deep  root  in  the  North,  and  that  the 
comfort  of  life  has  been  greatly  increased  amongst  the  population 
since  the  time  when  I  spent  my  early  days  in  Glasgow.  This 
work  has  not  been  done  without  the  anxious  and  severe  labour  of 
many  men :  nearly  a  whole  generation  of  enquirers  may  be  said  to 
have  died  in  the  struggle.  Nevertheless,  the  leader  of  them  all 
is  still  amongst  us ;  and  one  can  scarcely  speak  upon  the  subject 
of  Sanitary  Kef orm  without  mentioning  the  name  of  Edwin 
Chadwick.  I  doubt  if  his  labours  are  sufficiently  known  even 
now  to  the  general  public ;  but,  having  had  the  pleasure  and  the 
advantage  of  being  at  an  early  perioa  of  life  more  or  less  asso- 
ciated with  him  in  his  work,  I  am  one  of  those  who  have  had 
the  opportunity  of  witnessing  his  earnestness,  his  unselfishness, 
and  his  power. 

It  is  not  easy  to  tell  how  many  lives  he  has  saved,  although 
calculations  have  been  made  on  good  foundations ;  but  even  tne 
number  of  lives  which  he  has  saved  would  give  a  small  idea  of 
his  merits,  because  we  must  also  take  into  consideration  the 
enormous  amount  of  discomfort  and  imperfect  health  which 
sanitary  appliances  remove.  Surely  we  ought  to  honour  such  a 
man.  To  have  led  an  army  so  as  to  have  killed  but  a  small 
portion  of  those  whose  lives  he  has  saved  would  probably  have 
given  him  the  rank  of  a  leader,  a  Dux — a  duke.  Can  the 
nation  not  give  him  some  equivalent  honour,  or  put  some  stamp 
on  the  noble  metal  of  his  life  t 

But  whilst  we  look  on  the  progress  of  this  country  in  matters 
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relating  to  public  health,  and  take  to  ourselves  that  honour 
which  we  think  is  our  desert,  we  cannot  have  any  feeling  but 

Eleasure  when  we  look  at  the  work  of  a  scientific  kind  whick 
as  been  done  on  the  Continent,  and  which  is  at  this  present 
moment  claiming  the  attention  of  all  sanitary  reformers.  The 
work  done  by  Pasteur  in  France  is  of  a  kind  which  cannot  be 
too  highly  admired.  He  has  probed  into  the  more  immediate 
causes  of  disease  in  man,  in  the  lower  animals,  and  in  plants, 
and  he  has  found  results  scarcely  suspected  even  by  those  who 
for  a  long  time  had  believed  that  the  microscope  would  continue 
to  reveal  to  us  many  wonderful  and  important  secrets.  It  is 
true  that  in  very  early  days  it  was  suspected  even  by  Terentius 
Yarro  that  small  animals  in  the  air  and  low  places  in  swampy 
grounds  produced  disease  in  man,  a  suspicion  founded  on  what 
observations  we  have  no  means  of  knowing.  The  history  of  the 
microscope,  from  the  days  of  Leeuwenhoek  is  a  history  of  mar- 
vels; but  during  the  days  of  Pasteur  the  marvels  must  have 
astonished  even  its  greatest  admirers.  There  have  no  doubt 
been  many  workers  besides  Pasteur,  but  I  have  selected  in  the 
case  of  England  only  one  name— one  that  seemed  eminent 
amongst  all  others  in  promoting  the  cause  of  public  health ; 
and  I  think  it  fair  to  bring  forward  Pasteur  prominently  before 
you,  although  you  are  already  familiar  with  his  name,  and  I  am 
not  quite  sure  if  it  be  not  the  case  that,  by  some  peculiarity  of 
the  action  of  fame,  his  name  is  better  known  in  this  country 
than  even  that  of  Edwin  Chadwick. 

If  I  mention  Pasteur  at  present  it  is  in  order  that  I  may 
allude  to  one  of  his  latest  discoveries,  viz.,  the  attenuation  of  the 
virus  of  at  least  one  disease,  viz.,  that  of  chicken  cholera,  by  the 
action  of  air  or  oxygen.  I  do  this  because  it  comes  in  well  with 
the  object  which  I  have  in  view  in  this  address,  specially  to  call 
attention  to  the  action  of  oxygen ;  it  is  an  old  subject  but  not 
exhausted,  and  I  hope  you  will  not  be  too  much  wearied  by 
listening  to  the  advantages  of  pure  air.  It  may  be  well  to  quote 
Pasteur  s  words — 

"  Now  that  we  have  arrived  at  this  point  a  question  presents 
itself  which  relates  to  the  cause  of  the  attenuation  of  virulence. 

**  The  cultivations  of  our  virus  must  take  place  in  contact  with 
air,  because  our  virus  is  aerobian,  and,  without  air,  its  develop- 
ment becomes  impossible.  We  are,  then,  naturally  led  to  ask 
whether  the  attenuation  of  the  virus  is  not  due  to  contact  with 
the  oxygen  of  air  ?  Would  it  not  be  possible  that  the  small 
organism  which  constitutes  the  virus,  when  left  in  contact  with 
the  oxygen  of  pure  air,  in  the  medium  of  cultivation  in  which  it 
has  developed,  may  have  been  modified,  and  the  change  remain 
permanent,  even  after  the  organism  has  been  withdrawn  from 
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the  modifying  influence  T  We  may  also  enqaire  whether  some 
chemical  principle  in  the  atmosphere,  other  than  oxygen^  does 
not  intervene  in  this  phenomenon,  the  singolarity  of  which 
almost  justifies  my  hy{)othcsis. 

^  It  is  easy  to  understand  that  the  solution  of  this  problem,  in 
case  it  depends  on  our  first  hypothesis,  that  the  phenomenon 
is  due  to  the  oxygen  in  the  atmosphere,  may  oe  tried  by 
experiment.  If  oxygen  is  in  reality  the  cause  of  the  attenuation 
of  virulence  we  may  have,  to  a  certain  degree,  a  proof  of  it  by 
notii^  the  effect  of  suppressing  it. 

"  To  test  this,  let  us  conduct  our  cultivations  in  the  follow- 
ing manner : — ^We  may  take  a  certain  quantity  of  our  chicken 
broth  and  place  in  it  the  most  virulent  virus,  and  fill  with  it  a 
series  of  glass  tubes  up  to  two-thirds,  three-quarters,  &c.,  of 
their  volumes.  These  tubes  may  then  be  closed  over  the  lamp. 
By  the  presence  of  the  small  quantity  of  air  left  above  the  liqmd 
the  development  of  the  virus  may  be  started,  which  is  ascertained 
by  the  increasing  turbidity  of  the  liquid.  The  development  of 
the  cultivation  gradually  absorbs  all  tlie  oxygen  contained  in  the 
tube.  The  turbidity  then  diminishes,  the  growth  is  deposited  on 
the  sides  of  the  tube,  and  the  liquid  becomes  limpid.  This 
takes  place  generally  in  two  or  three  days.  The  microscopic 
organism  is  then  deprived  of  oxygen,  and  will  remain  in  this 
condition  as  long  as  tne  tube  is  not  opened.  What  will  become 
of  its  virulence  f  To  be  sure  of  our  results,  we  will  have  pre- 
pared a  great  number  of  such  tubes,  and  an  equal  number  of 
flasks,  which  last,-  will  continue  to  be  left  in  contact  with  pure 
air.  We  have  already  spoken  of  what  becomes  of  cultivations 
carried  on  in  presence  of  air.  We  know  that  they  experience  a 
progressive  attenuation  of  their  virulence,  and  we  will  not  return 
to  this  subject.  Let  us  now  only  pay  attention  to  the  cultiva- 
tions in  closed  tubes.  Let  us  open  them — one  after  an  inverval 
of  a  month,  another  after  three  months,  and  so  on  until  we  open 
one  that  has  stood  ten  months.  I  have  not  gone  any  further  at 
the  present  time.  It  is  a  remarkable  circumstance,  that  the 
virulence  in  all  these  cases  is  of  the  same  degree  as  that  of  the 
liquid  which  served  to  fill  up  the  tubes.  As  to  the  cultivation 
exposed  to  the  air,  they  are  found  either  dead,  or  in  a  condition 
of  feebler  virulence. 

"  The  question  we  have  proposed  is  then  solved :  it  is  the 
oxygen  of  the  air  which  attenuates  and  extinguishes  the  virulence. 

"  To  all  appearances  we  have  here  what  is  more  than  an 
isolated  fact.  We  must  have  reached  to  a  general  principle. 
We  may  suppose  that  an  action  which  is  inherent  to  atmospheric 
oxygen,  an  agent  present  everywhere,  has  the  same  influence  on 
other  viruses.     At  any  rate  it  is  worthy  of  interest  that  possibly 
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a  general  cause  of  attenuation  exists  dependent  on  an  agent 
whicb  is  in  a  manner  cosmical.  Can  we  not  suppose,  even  now, 
that  it  is  to  this  cause  that  we  can  attribute  in  the  present,  as  in 
the  psist,  the  limits  set  to  great  epidemics  ? 

^^  The  facts  which  I  have  had  the  honour  to  communicate  to 
the  Academy  suggest  many  proximate  and  remote  inductions. 
From  all  these  I  must  hold  back  with  reserve.  I  will  not  feel 
authorised  to  present  them  to  the  public  unless  I  make  them 
pass  into  the  domain  of  demonstrated  truths/' 

It  was  an  Englishman  that  discovered  oxygen — ^Priestley.  He 
called  it  vital  air,  with  a  due  appreciation  of  its  wonderful 
powers.  It  was  a  Frenchman,  Lavoisier,  who  gave  it,  we  may  say, 
its  scientific  work  to  do,  and  called  it  by  its  present  name.  The 
two  nations  have  worked  together  for  many  years,  thinking  on 
similar  subjects,  whether  friendly  or  at  war. 

If  we  leave  for  a  moment  the  attention  to  individual  workers, 
and  consider  the  ordinary  observation  of  moderately  observing 
men,  we  find  how  wonderful  is  the  difference  noticed  between 
places  and  objects  which  have  been  closely  shut  up  and  those 
which  have  had  the  clear  sweep  of  the  air  of  heaven  upon  them. 
We  call  the  former  places  close  or  musty,  or  depressing,  or  in 
various  ways  endeavour  to  define  our  objections  to  them.  The 
Arab,  in  the  free  air  of  the  desert,  is  afraid  of  even  the  out- 
skirts of  a  town.  Some  people  can  smell  great  cities  at  a  con- 
siderable distance,  and  coming  this  year  from  wandering  about 
Norwegian  seas  and  valleys,  I  fear  I  was  right  in  thinking 
that  I  had  acquired  the  power  of  perceiving  the  near  approach 
of  places  supposed  to  be  intensely  civilised. 

When  a  room  is  shut  up  even  for  a  day,  unless  the  room  be 
very  large  indeed,  there  is  always  that  peculiarity  observed  by 
sensitive  persons,  to  which  would  be  given  the  name  of  close- 
ness. Yet  there  are  people  who  do  not  seem  to  observe  this, 
and  who  live  their  lives  in  rooms  in  which  this  closeness  may  be 
constantly  observed.  I  have  often  reflected  on  this  peculiar 
condition.  Surely,  if  oxygen  removed  all  impurities,  these 
impurities  ought  to  have  been  removed,  since  the  oxygen  of  the 
air  is  never  absent  from  these  rooms,  except  to  such  a  small 
extent  that  the  estimation  of  the  change  is  extremely  difficult. 
If  we  lift  up  a  window  and  allow  the  air  to  blow  into  the  room, 
so  as  entirely  to  replace  the  original  air,  we  do  not  at  all  times 
attain  sufficient  aeration.  It  takes  but  a  few  minutes  in  a  climate 
like  this,  where  there  is  considerable  motion  of  the  air,  to  renew 
the  atmosphere  of  a  room  entirely ;  we  may  judge  of  this  by 
making  a  trial  upon  a  visible  atmosphere,  viz.,  one  pretty  well 
filled  with  smoke.  We  see  how  rapidly  with  an  open  window 
every  trace  may  be  removed  from  the  farthest  comer,  and  yet 
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this  new  air  is  not  sufficient  to  refresh  the  room,  and  closeness 
is  the  characteristic  still  complained  of*  It  is  the  custom  in 
well  regulated  houses  not  merely  to  renew  the  air,  hut  to  cause 
the  air  to  hlow  through  the  house  for  a  considerable  time  every 
day  when  the  weather  permits  it.  Knowing  this  for  a  long 
time,  I  wondered  very  much  what  was  the  reason.  Surely, 
I  said,  there  was  vital  air  enough  without  this  long  continued 
current. 

Then  that  remarkable  discovery  made  by  Schonbein  came 
to  my  mind,  as  I  suppose  it  has  to  the  minds  of  man^r  other 
chemists,  and  I  thought  it  must  be  the  ozone  in  the  air  that 
does  the  work,  and  as  there  is  little  ozone  in  a  volume  the  air 
requires  many  repetitions  of  bulk.  There  may  be  some  truth 
in  this  still ;  but  whether,  because  the  air  receives  imperfect 
contact  with  the  substances  to  be  purified,  or  whether  the 
mechanical  action  of  the  current  is  necessary,  or  some  other 
cause,  it  is  certain  that  a  continual  current  is  necessary  for 
perfect  purification.  Looking  further  at  this  subject,  it 
occurred  to  me  that  really  clean  houses  were  preserved  in  this 
condition  by  something  more  than  currents  of  air  generally,  and 
that  good  housewives  resorted  to  the  practical  method  of  rub- 
bing oj  hand,  and  it  seemed  clear  that  no  furniture  could  be 
preserved  from  that  peculiar  condition  of  mustiness  in  any  house 
where  the  doors  and  windows  must  be  frequently  closed,  unless 
the  absolute  removal  of  certain  substances  from  the  surface  were 
resorted  to.  And  what  was  this  substance  that  required  to  be 
removed  ?  I  suppose  it  to  be  one  of  organic  origin.  In  speaking 
of  this,  perhaps  you  will  excuse  me  it  I  enter  with  more  detail 
upon  my  own  work  than  the  works  of  other  men.  I  shall, 
naturally,  feel  more  at  home ;  and  as  this  Institute  will  take 
care  that  you  are  made  acquainted  with  all  the  discoveries 
relating  to  sanitary  appliances  made  in  all  parts  of  the  world, 
this  may  be  a  reason  for  contracting  the  field  of  my  observations, 
and  I  cannot  hope  to  keep  your  attention  so  long  as  a  considera- 
tion of  the  whole  range  of  enquiry  would  demand,  even  if  I  had 
power  to  speak  so  widely. 

I  may  here  bring  in  an  account  of  an  enquiry  concerning 
anmionia,  which  wiU  explain  some  of  my  meanmg.  It  is  taken 
from  the  Memoirs  of  the  Literary  and  Jrhilosophical  Society  of 
Manchester : — 

^^  If  organic  matter  is  everywhere,  the  presence  of  ^immonia 
is  everywhere  possible;  and  if  that  matter  is  decomposing, 
ammonia  is  everywhere.  That  is  the  general  statement  which 
this  paper  illustrates.  It  is  now  many  years  since  it  was 
observea  by  me  that  organic  matter  could  be  found  on  sur- 
faces exposed  to  exhalations  from  human  beings  ;   but  it  is  not 
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till  now  that  the  full  significance  of  the  fact  has  shone  on  me, 
and  the  practical  results  that  may  be  drawn  from  it  in  hygiene 
and  meteorology.  These  results  are  the  great  extension  of  the 
idea  that  ammonia  may  be  an  index  of  decayed  matter.  The 
idea  itself  has  been  used  partly,  and  to  a  large  extent— as  illus- 
trated in  my  ^  Air  and  Bain  ; '  the  facts  now  to  be  given  enable 
us  to  claim  for  it  a  still  more  important  place.  The  application 
seems  to  fit  well  the  conditions  already  examined ;  and  by  this 
means  currents  from  foul  places  have  been  readily  found.  This 
does  not  apply  to  the  substances  which  may  be  called  germs, 
whether  it  be  possible  to  see  them  or  not,  because  these  are  not 
bodies  which  have  passed  into  the  apimoniacal  stage,  although 
some  of  them  may  be  passing — ^those,  for  example,  which  are 
purely  chemical  and  exert  what  we  may  call  idiolytic  action. 

*^  Ammonia  must  ever  be  one  of  the  most  interesting  of  chemi- 
cal compounds.  It  comes  from  all  living  organisms,  and  is 
equally  necessary  to  build  them  up.  To  do  this,  it  must  be 
wnerever  plants  or  animals  grow  or  decay.  As  it  is  volatile, 
some  of  it  is  launched  into  the  air,  on  its  escape  from  combi- 
nation ;  and  in  the  air  it  is  always  found.  As  it  is  soluble  in 
water,  it  is  found  wherever  we  find  water  on  the  surface  of 
the  earth,  or  in  the  air,  and  probably  in  all  natural  waters, 
even  the  deepest  and  most  purified.  As  a  part  of  the  atmos- 
phere, it  touches  all  substances  and  can  be  found  on  many ; 
it  is  in  reality  universally  on  the  surface  of  the  earth  in  the 
presence  of  men  and  animals,  perhaps  attached  more  or  less 
to  all  objects,  but  especially  to  all  found  within  human  habi- 
tations, and,  we  might  also  add  with  equal  certainty,  the  habita- 
tions of  all  animals. 

"  If  you  pick  up  a  stone  in  the  city  and  wash  off  the  matter 
on  the  surface,  you  will  find  the  water  to  contain  ammonia.  If 
you  wash  a  chair  or  a  table  or  anything  in  a  room,  you  will  find 
ammonia  in  the  washing ;  and  if  you  wash  your  hands  you  will 
find  the  same ;  and  your  paper,  your  pen,  your  table-cloth,  and 
clothes,  all  show  ammonia ;  and  even  the  glass  cover  to  an 
ornament  has  retained  some  on  its  surface.  You  will  find  it, 
not  to  be  a  permanent  part  of  the  glass,  because  you  require 
only  to  wash  with  pure  water  once  or  twice,  and  then  you  will 
obtain  a  washing  which  contains  no  ammonia ;  it  is  only  super- 
ficial. 

*'  This  ammonia  on  the  surface  is  partly  the  result  of  the  de- 
composition, continually  taking  place,  of  organic  matter  adhering 
to  everything  in  dwellings.  The  presence  of  organic  matter  is 
easily  accounted  for ;  but  it  is  less  easily  detected  than  am- 
monia. It  is  probable  that  the  chief  cause  of  the  presence  of 
ammonia   on   surfaces  in  houses  and  near  habitations  is  the 


S.  ANGUS  fiMITH.  273 

direct  decomposition  of  organic  matter  on  the  spot.  If  so, 
being  more  readily  observed  than  organic  matter  itself,  it  may 
be  taken  as  a  test,  and  the  amount  will  be  a  measure  of  the 
impurity.  A  room  that  has  a  smell  indicating  recent  residence 
will,  in  a  certain  time,  have  its  objects  covered  with  organic 
matter ;  and  this  will  be  indicated  by  ammonia  on  the  si^ace 
of  objects.  After  some  preliminary  trials,  seeing  this  remark- 
able constancy  of  comparative  results  and  the  beautiful  gradar 
tions  of  amount,  it  occurred  to  me  that  the  same  substance 
must  be  found  on  all  objects  around  us,  whether  in  a  town  or 
not.  I  therefore  went  a  mile  from  the  outskirts  of  Manchester 
and  examined  the  objects  on  the  way.  Stones  that  not  twenty 
hours  before  had  been  washed  by  rain,  showed  ammonia.  It  is 
true  that  the  rain  of  Manchester  contains  it  also ;  but,  con- 
sidering that  only  a  thin  layer  would  be  evaporated  from  these 
stones,  it  was  remarkable  that  they  indicated  the  existence  of 
any.  The  surface  of  wood  was  examined ;  palings,  railings, 
branches  of  trees,  grass  (not  very  green  at  the  time),  all  showed 
anunonia  in  no  very  small  quantities.  It  seemed  as  if  the 
whole  visible  surface  around  had  ammonia.  I  went  into  the 
houses  and  examined  the  surfaces  in  rooms  empty  and  inhabited, 
tables,  chairs,  walls,  plates,  glasses,  and  drawing-room  oma* 
ments.  A  (Parian)  porcelain  statuette  under  a  elass  showed 
some  ammonia ;  a  candlestick  of  the  same  material  (but  unco- 
vered) showed  much  more.  The  back  of  a  chair  showed  am- 
monia; when  rubbed  with  a  common  duster,  there  was  very 
little.    It  seemed  clear  that  ammonia  stuck  to  everything. 

^^  If,  then^  ammonia  was  everywhere,  the  conclusion  seemed  to 
be  that  it  was  not  at  all  necessary  to  do  as  I  had  been  doing — 
namely,  wash  the  air  so  laboriously;  it  would  be  quite  sufficient 
to  suspend  a  piece  of  glass  and  allow  the  ammonia  to  settle 
upon  it.    For  this  purpose  small  flasks  were  hung  in  various 

Earts  of  the  laboratory,  and  examined  daily.  The  flasks  would 
old  about  six  ounces  of  liquid ;  but  they  were  empty ;  and  the 
outer  surface  was  washed  with  pure  water  by  means  of  a  spray- 
j  bottle:  it  was' done  rapidly,  and  not  above  20  cub.  centims. 
^  (two- thirds  of  an  ounce)  of  water  was  used.  This  was  tested 
for  ammonia  at  once  with  the  Nessler  solution.  The  second 
washing,  taken  immediately,  produced  no  appearance  of  am- 
monia. Ammonia  cou]d  be  observed  after  an  hour  and  a  half's 
exposure  at  any  rate ;   but  I  do  not  know  the  shortest  period." 

To  me  it  seemed  perfectly  clear  that  the  character  of  close- 
ness was  connected  with  the  existence  of  organic  matter,  and 
the  organic  matter  with  the  ammonia.  That  ammonia  should 
be  found  almost  everywhere,  but  in  small  quantities,  was  not  te 
be  wondered  at,  considering  the  universal  presence  of  organic 
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matter  in  the  air  and  waters  of  the  world.  It  was  when  consider- 
ing these  things,  and  the  effect  of  oxygen  on  this  ormnic  matter, 
that  I  came  to  the  conclusion  that  long  continued  currents  of 
air  either  carried  away  the  organic  matter  with  it,  decomposing  it 
and  turning  it  into  gases,  or,  if  it  were  not  possible  for  the 
oxygen  alone  to  do  this,  it  might  happen  that  the  oxygen 
destroyed  those  minute  forms  which  have  been  shown  to  be 
concomitant  with  putrefaction  and  decay.  A  similar  mode  of 
thought  had  previously  led  me  to  consider  that  it  was  the  want 
of  this  excess  of  oxygen  that  caused  confined  sewer  gases  to  be 
so  dangerous,  whilst  the  enormous  amount  of  gases  coming 
from  decomposing  matter,  such  as  on  the  Clyde,  seemed  to  pass 
away,  leaving  comparatively  little  effect  beyond  the  disgust  and 
the  sickness  of  the  present, — but  to  this  point  I  must  return. 
On  speaking  of  the  subject  I  might  as  well  quote  my  own 
words  to  save  the  trouble  of  a  secondexpression  (see  Proceedings 
of  the  Philosophical  Society  of  Glasgow,  1880) :  — 

"  This  raises  a  question  to  be  solved ;  but  the  fact  is  certain 
that  fevers  have  not  been  traced  to  the  escape  of  gases  of  putre- 
faction when  there  has  been  a  large  amount  of  water  and 
exposure  to  the  air.  But  they  have  been  found  when  the  water 
is  not  very  great  in  amount,  and  the  decomposition  is  made 
under  cover,  as  in  sewers.  The  question  arises — ^Is  this  owing 
to  the  concentration,  or  to  the  difference  of  decomposition  in 
darkness,  or  to  the  better  supply  of  oxygen?  The  effect  of 
sunlight  in  warm  countries  does  not  allow  us  to  suppose  that  the 
daylight  always  produces  in  vapours  an  innocent  state,  although 
it  has  a  great  effect  in  that  direction  when  there  is  little  water. 
With  us,  at  least,  innocence  in  the  atmosphere  seems  to  be 
rather  something  connected  with  the  abundance  of  air  in  pro- 
portion to  the  impurity.  This  air,  again,  may  act  in  two  ways. 
It  may  act  by  rapid  oxidation  of  the  substances  in  water,  or  by 
dilution  of  the  gases  when  formed ;  and  the  destruction  of 
putrid  matter  in  water  is  really  very  i^id  when  plenty  of  air 
IS  allowed.  This  air  is  brought  to  the  dlyde  by  the  water,  and 
also  by  the  waves,  both  artificial  and  natural,  Exposing  a  great 
deal  of  surface.  The  air  may  act  also  merely  by  rapid  disper- 
sion of  the  gases.  Still  we  must  not  forget  that  these  gases  or 
vapours  are  not  reported  to  us  to  produce  any  marked  type  of 
disease  over  the  Clyde,  even  when  they  come  in  a  state  so  con- 
centrated as  to  produce  sickness ;  whereas  gases  from  sewers,  in 
a  condition  which  may  not  produce  immediate  illness,  may  pro- 
duce in  time  typhoid  fever,  as  we  are  credibly  informed.  We 
must  conclude,  tnen,  that  it  is  not  mere  dispersion,  but  that  it 
is  a  more  thorough  putrefaction  and  oxidation  which  takes  place 
in  the  Clyde,  ana  a  more  complete  destruction  of  the  organic 
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sabstance  by  the  abundance  of  air,  than  can  take  jplace  in  sewer 
water,  whatever  the  senses  may  indicate  to  ns.  Of  course,  we 
must  ever  give  some  credit  to  the  flow  of  air  up  the  river,  and 
the  ever-fresh  breezes  that  come  from  the  Atlantic,  as  well  as 
the  mixture  of  air  with  water  caused  by  steamers/* 

If  nature  had  contrived  no  method  of  destroying  such  seeds 
of  death  populations  such  as  this  is  would  never  have  grown  up. 
And  what  is  the  method  f  That  method  is,  first,  putrefaction, 
at  least  I  know  of  none  other,  except  the  concluding  portion  of 
the  work,  viz.,  thorough  oxidation.  When,  therefore,  you  see 
the  Clyde  seething  with  gases  of  putrefaction,  and  when  you 
smell  it  to  such  an  extent  that  a  feeling  of  loathing  is  produced, 
you  may  remember  this,  that  the  work  of  destruction  is  going  on 
with  a  wonderful  rapidity,  and  that  the  enemies  of  life  are  being 
slaughtered  there  millions  upon  millions,  never  to  appear  again 
in  a  similar  form,  though  other  generations  of  them  may  rise  up. 

As  putrefaction  seems  not  to  take  place  without  the  action  of 
organisms,  I  had  the  idea  that  it  might  be  arrested  by  an 
abundant  use  of  air,  and  I  had  some  belief  that  the  oxidation 
took  place  very  rapidly  after  putrefaction.  It  was  when 
examining  this  subject  that  I  found  it  necessary  to  touch  also 
upon  the  question  of  nitration  in  water.  When  nitrogenous 
bodies  decompose  with  an  abundance  of  oxygen,  the  nitrogen 
becomes  oxidised  and  nitric  acid  is  formed.  I  had  long  suspected 
that  the  reverse  also  took  place,  and  that  when  there  was  an 
excess  of  putrefactive  matter,  oxygen  was  absorbed  and  even 
removed  from  the  nitrate,  whilst  n^ee  nitrogen  was  given  off. 
This  process  I  was  able  to  verify  by  carrying  it  on  in  the 
laboratory.  It  was  clear,  then,  and  beyond  all  cavil,  that 
rivers  could  purify  themselves  in  time,  and  organic  matter  be 
thoroughly  removed.  It  was  my  belief  that  organic  substances, 
that  germs  of  disease,  that  microbes  or  the  smallest  organisms 
theuLselves  were  all  subjected  to  this  universal  and  unsparing 
attack  of  putrefaction  and  oxidation.  The  results,  as  expressed 
in  my  Report  of  the  Rivers  Pollution  Prevention  Act,  were 
in  the  following  terms — (pp.  26  &  27) : — 

"  Putrefaction  destroys  organic  matter  without  the  influence 
of  oxygen ;  it  breaks  up  organic  compounds,  and  destroys 
organisms.  The  evidence  seems  to  indicate  that  it  destroys  even 
those  bodies  that  produce  disease,  but  that  in  certain  conditions 
it  produces  others.  This  is  a  point  not  to  be  enlarged  upon 
witnout  more  knowledge,  but  it  is  evident  that,  by  putrefaction, 
we  get  rid  of  an  enormous  amount  of  offensive  matter.  Oxygen 
cannot  enter  under  the  surfaces  of  actively  putrefying  bodies  ; 
but  wherever  it  is  allowed  to  enter  by  the  putrefaction  being 
less  active,  an  action  begins  which  in  time  completes  the  de- 


276  ASDBBss  TO  flncnoK  m. 

» 

struction  of  the  body.  We  are  not,  therefore,  to  suppose  that 
the  germs  of  disease  can  resist  all  these  efforts  of  nature  to 
destroy  noxious  things,  nor  are  we  to  suppose  that  an  invisible 
germ  of  disease  can  pass  on  from  stage  to  stage  unaffected  by 
the  putrefaction  of  sewage  and  the  action  of  air.  We  must 
believe,  for  the  present,  that  it  is  not  so.  In  water  we  see 
perfect  purification,  nitrogen  itself  being  lost. 

"  In  ordinary  putrefaction,  sulphuretted  hydrogen  comes  off  in 
abundance,  witn  much  carbonic  acid  and  some  nitrogen. 
Oxygen  resists  this  action,  and  if  the  oxygen  is  suppliea  in 
a  concentrated  condition  a  change  takes  place;  nitrogen  is 
e  vol  ved  as  the  principal  gas,  and  a  decomposition  of  nitrogen  com-r 
pounds  takes  place.  Nitrogenous  bodies  are  thus  destroyed — ^in 
one  manner  by  their  voluntary  putrefaction,  in  another  by  oxida- 
tion. Up  to  a  certain  point,  not  determined,  the  greater  the 
amount  of  nitrogenous  bodies,  the  more  rapid  is  their  decomposition. 

'^  The  oxygen  of  the  nitrate  passes  in  part  to  the  carbon  ;  some 
will  be  retained,  forming  a  carbonate.  I  have  not  estimated 
how  much,  or  if  all,  is  taken  by  the  carbon. 

^^  If  the  solution  is  weak,  the  nitrogen  takes  up  the  oxygen, 
and  does  not  allow  it  to  pass  away,  thus  forming  nitrates. 

^^Putrefaction  and  oxidation  are  too  well-knovm  modes  of 
destroying  organic  bodies  at  ordinary  temperatures.  The 
second  is  not  proved  to  be  connected  with  organisms. 

'^  How  far,  then,  can  oxidation,  or  a  great  supply  of  air,  be 
employed  to  destroy  putrefaction  or  to  purify  t 

'^  The  bearing  it  has  on  the  analysis  of  water  will  be  clearly 
seen  by  chemists.  The  bearing  on  the  sewage  question  is  also 
interesting.  Substances  and  living  things  may  be  carried  by 
the  rapid  sewage  system  into  the  range  of  a  new  activity  before 
undergoing  that  putrefaction  which  breaks  them  up  in  proximity 
to  us  or  in  the  sewers  themselves.  It  seems  to  point  to  a  plan 
of  causing  the  destruction  of  organisms  by  putrefaction  and 
subsequent  oxidation  or  by  chemical  action.  At  least,  it  seems 
to  me  that  we  require  to  learn  if  it  be  true  that  any  of  the 
germs  of  disease,  or  which  germs  of  disease,  will  Uve  in  an 
abundance  of  good  air.  We  know  that  abundant  dilution  will 
render  them  all  ineffective.  It  is  probable  that  there  will  be  a 
difference  amongst  them  in  this  respect,  whilst  all  will  yield  to 
the  double  action  of — first,  putrefaction,  and  then  oxidation." 

Certainly  at  least  this  is  one  'of  the  conditions,  and  now  we 
may  ask  what  is  the  character  of  these  changes  involved  in  the 
word  decomposition  f  I  have  said  the  bodies  arising  from  the 
decomposition  may  be  very  numerous ;  if  so,  the  modes  of  de- 
composition must  be  very  numerous,  and  the  term  used,  viz., 
putrefaction,  cannot  represent  only  one  chemical  change.     There 
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is  one  stage  of  it,  howeyer,  which  seems  to  be  more  efficient  in 
breaking  up  the  compounds  than  any  other,  and  this  takes 
place  when  the  sewage  has  a  certain  amount  of  air  allowed  to 
it.  How  much  is  not  very  clear,  but  there  is  evidently  a  limit. 
Within  that  limit  thorough  putrefaction  begins,  organic  sub- 
stances rapidly  disappear,  ana  gases  in  great  abundance  come 
from  them — Carbon  and  Hydrogen,  Sulphur  and  Nitrogen, 
each  in  its  own  way,  either  in  combination  as  the  carbon  for 
example  always  is,  or  as  bodies  perfectly  free.  It  is  this  grand 
breaking  up  of  foetid  organic  matter  which  nature  has  contrived 
in  order  to  produce  purification,  otherwise  this  city  would  be 
sending  down  its  river  such  loads  of  impurity  as  even  that 
willing  stream  would  scarcely  be  able  to  Dear.  I  wish,  there- 
fore, to  bring  forward  now  more  emphatically  the  doctrine  that 
putrefaction  in  a  certain  stage  is  one  of  the  greatest  of  puri- 
ners,  and  perhaps  the  most  complete  that  nature  has  devised. 
It  has  often  been  asked  what  will  become  of  those  many 
poisonous  emanations  which  arise  from  the  human  body  even  in 
nealth,  and  from  those  still  more  dangerous  substances  which 
are  generated  within  it  during  many  of  those  multifarious 
diseases  to  which  man  b  subjected.  The  germ  theory  of 
disease  has  caused  alarm  in  many  directions,  and  it  has  been 
imagined  that  some  little  germ  of  disease  passing  into  a  sewer 
or  pure  river  might  carry  with  it  power  to  infect  other  organ- 
isms to  such  an  extent  that  there  was  reason  to  fear  for  the 
lives  of  all  inhabitants  on  its  banks.  This  extreme  application 
of  a  theory  might  not  be  unreasonable  were  it  not  that  we 
know  from  results  (at  least  I  think  that  I  may  use  these  words) 
that  no  such  power  exists  in  any  of  those  germs  known  to  us, 
when  putrefaction  and  oxidation  are  abundantly  given. 

Let  us  consider  the  number  of  polluted  liquids  which  pass 
from  the  houses  and  hospitals  of  such  a  city  as  Glasgow,  and 
the  fact  that  so  many  of  its  inhabitants  go  down  to  the  banks 
of  the  Firth,  towards  which  the  waters  oi  the  Clyde  flow,  and 
receive  their  health  and  strength  for  themselves  and  their 
families,  and  we  shall  see  how  absurd  the  ideas  have  been  con- 
cerning the  power  of  individual  germs,  or  even  multitudes  of 
germs  m  such  situations. 

We  may  now  readily  pass  on  to  a  subject  which  has  long  been 
important  in  the  eyes  ot  those  who  have  any  appreciation  of  the 
importance  of  the  attention  to  public  health.  It  is  a  subject 
which  presses  upon  the  attention  of  every  town,  and  it  is 
one  which  has  for  many  years  caused  the  inhabitants  of  Glas- 
gow to  think  seriously,  viz.,  the  treatment  of  sewage.  Now  I 
must  premise  that  I  do  not  intend  to  give  you  advice  regarding 
the  waters  of  the  Clyde.    It  would,  perhaps,  be  taking  advan- 
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tage  unfairly  of  the  circumstances  which  bring  us  together,  but 
it  has  happened  that  some  of  my  latest  work,  as  indeed  some  of 
my  earliest,  has  been  upon  sewage.  There  is  no  subject  that 
can  be  of  greater  interest  to  an  institute  of  this  kind,  and  no 
city,  perhaps,  is  more  interested  in  the  matter  than  Glasgow. 
Still  I  do  not  come  forward  with  any  plan,  but,  as  a  Glasgow 
man,  I  have  been  interested  in  the  Clyde,  and  have  examined 
the  water,  to  some  extent,  from  the  firoomielaw  to  the  deep 
sea  many  years  ago.  Lately  (that  is,  about  three  years  ago) 
I  dredged  a  good  deal  of  tne  Clyde,  and  examined  the  mud, 
simply  for  my  own  satisfaction,  having  had  the  advantage  of 
the  use  of  the  steam  yacht  and  dredge  of  Mr.  Duncan,  of 
Benmore,  who  himself  superintended  the  work.  Having  been 
appointed  inspector  under  the  Rivers  Pollution  Prevention  Act, 
I  have  been  led  to  reconsider  the  whole  subject  of  foul  water 
and  pure  water,  and  I  was  requested  by  the  President  of  the 
Local  Government  Board,  Mr.  Sclater-Booth,  to  examine  the 
results  of  the  treatment  of  sewage  by  various  methods  in 
England,  so  that  I  was  led  to  the  reconsideration  of  sewage 
without  any  reference  to  the  conditions  of  Glasgow ;  and  I  may 
add  here,  what  those  who  have  studied  the  subject  will  readily 
believe,  that  he  is  not  a  wise  man  who  will  venture  to  be  very 
dogmatic  in  making  out  plans.  It  is,  however,  at  all  times  a 
pleasant  thing  to  add  to  our  knowledge,  and  for  this  reason  I 
have  thought  that  some  time  spent  upon  this  department  would 
be  of  advantage  to  myself  and  perhaps  to  others — procuring 
some  information  which  might  serve  in  attaining  ultimate  results. 

It  is  remarkable  how  rapidly  sewage  enters  into  putrefaction, 
and  to  know  the  results  of  this  putrefaction  has  been  a  consider- 
able difficulty.  The  emanations  from  sewers  have  been  found 
guilty  of  producing  a  peculiar  form  of  fever,  very  well  known  to 
medical  men  in  some  of  its  stages,  and  apparently  so  definite 
that  it  may  be  considered  as  ranking  with  one  of  the  chemical 
tests  in  its  strictness.  The  gases  and  vapours  which  come  from 
it  are  the  results  of  the  decomposition  of  organic  matter,  and 
the  number  of  compounds  into  which  the  material  of  animals 
may  be  broken  up  is  so  varied  that  at  present  it  may  be  said  to 
be  entirely  beyond  our  ken.  These  compounds  vary  in  charac- 
ter to  such  a  degree  that  they  may  form  the  most  innocent 
gases,  the  most  wholesome  food,  or  the  most  virulent  poisons, 
venomous  substances  that  destroy  entirely  vital  functions  of  the 
human  body  in  a  scarcely  appreciable  time.  Some  of  these 
obnoxious  bodies  arise  from  tne  decomposition  of  sewage,  and, 
as  already  said,  seem  to  be  formed  at  some  particular  proportion 
of  the  supply  of  air. 

It  is  easy  to  see  that  it  is  a  mistake  to  suppose  that  by  send- 
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ing  putrefying  liquids  down  to  lands  we  are  giving  these  lands 
all  tne  sostenence  which  the  sewage  originally  contained.  If  we 
wish  to  use  them  as  sewage  it  is  better  to  use  them  before  putre- 
faction, the  loss  by  putrefaction  being  great.  I  suppose  we  can 
scarcely  doubt  that  putrefaction  takes  place  more  rapidly  when 
the  organic  matters  are  diluted  to  a  very  considersuble  extent 
with  water.  Having  made  many  experiments  in  order  to  find 
the  condition  of  the  air  found  lying  over  somewhat  solid  putrid 
substances  compared  with  the  same  substances  very  dilutea  with 
water  it  was  found  that  the  greatest  amount  of  ammonia,  and 
the  most  offensive  odours  were  from  the  more  solid.  This  is 
quite  in  accordance  with  the  explanation  given  of  the  more 
complete  disruption  of  the  organic  matter  in  water,  and  it  was 
these  experiments  that  led  me  first  to  think  of  driving  the  air 
through  sewage  matter  in  order  to  produce  oxidation,  expecting 
readily  to  form  nitrates,  and  in  the  belief  also  that  excess  of  air 
would  be  offensive  to  the  microzymes,  although  a  small  amount 
seemed  necessary  for  their  activity. 

The  most  complete  experiments  on  aeration  which  I  was  able 
to  perform  were  done  by  the  apparatus  of  Dr.  Storer  and  Mr. 
Cranston.  The  Messrs.  Storer  were  good  enough  to  put  at  my 
service  two  of  their  revolving  screws,  which  are  used  to  agitate 
the  water,  to  draw  down  air  into  the  centre,  and  to  send  it  out 
at  the  circumference  of  the  vessel.  For  this  purpose  they  put 
also  up  in  my  laboratory  a  gas  engine,  to  drive  these  screws, 
and  I  was  thus  provided  with  very  efficient  apparatus,  for  which 
I  cannot  sufficiently  thank  them.  The  result  of  the  aeration  of 
sewage,  and  of  other  liquids  containing  organic  matter  to  a 
similar  extent,  was,  that,  in  all  cases,  putrefaction  was  delayed 
by  aeration.  The  dissolved  oxygen  also  recovers  itself  in  the 
aerated  specimens  better  than  in  the  non-aerated.  This  shows 
that  aeration  not  only  prevents  putrefaction,  but  prevents  also 
the  chemical  action  consequent  upon  it.  It  had,  in  fact,  to  a 
large  extent,  and  for  a  considerable  time,  rendered  the  organic 
matter  inert,  or  nearly  so.  Nitrates  are  formed  also  more 
readily  in  the  aerated  than  in  the  non-aerated  specimens. 

There  are  some  curious  peculiarities  connected  with  the  for- 
mation and  disappearance  of  nitrateid,  but  with  these  details  I 
shall  not  trouble  you.  It  was  in  looking  for  nitrates  and  mea- 
suring the  amount  of  ammonia  in  the  aerated  and  non-aerated 
solutions,  that  I  observed  how  much  the  ammonia  diminished  in 
amount,  and  sometimes  the  air  passing  out  from  the  water  con- 
tained a  strong  smell  of  ammonia.  In  working  with  the  ap- 
paratus described,  a  constant  loss  of  ammonia  was  observed. 
The  sewage  was  tossed  about,  the  volatile  matter  was  carried  up 
with  the  currents  of  air,  and  had  no  opportunity  of  returning. 
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**  It  is  well  known  that  to  obtain  the  ammonia  from  sewage  has 
been  the  aim  of  chemists  for  many  years ;  and  to  make  nse  of  it 
in  some  form  or  other,  without  extracting  it,  has  been  the  study 
of  many  engineers.  The  amount  of  ammonia,  as  we  have  long 
known,  is  great  in  sewage,  but  we  have  not  known  how  to  remove 
it.  The  amount,  however  great  in  the  bulk,  is  small  indeed  in 
proportion  to  the  amount  of  water,  bein£r  from  four  to  seven 

^•ains,  very  often  but  not  more,  in  a  gallon  of  70,000  ^ains. 
he  loss  of  ammonia,  when  using  the  apparatus  described^  sug- 
gested at  once  a  method  of  obtaining  a  revenue  from  sewage.' 

Work  of  a  similar  kind  had  been  done  by  Monsieur  Lauth, 
and  published  in  the  **  Comptes  Rendus,"  where  the  following 
is  stated : — 

Paris  Sewage.  By  Ch.  Lauth  (Compt.  Rendus,  84,  617-620).— Two 
vessels,  one  oontaining  ofdinary  sewage,  the  other  sewage  saturated  with  air, 
were  placed  aside,  to  watch  the  effect.  The  former  soon  became  black  and 
ofFensive,  whilst  the  second,  after  two  months,  was  still  inodorous.  The 
chemical  action  of  the  aeration  was  as  follows : — 

N.  M  Nitric      N.  as    Total  N. 
iDBol.  N.       Sol.  N.         Acid.     Ammonia,  by  vd. 

Before  aeration    1470       2065        1176         8-4       38 

After         „  805        2695        V122        14-0       38 

The  effect  of  lime  on  the  sewage  was  next  tried ;  it  remained  inodorous  and 
colourless  alter  two  months,  and  gave  on  analysis  the  following  results: — 

Nitrie 
Inaol.  N.     SoL  N.       Acid.      Ammonia. 

Without  treatment 14-70       20*66        1-17         8*4 

Treated  with  lime  1015        25-55        2-60        18-20 

Treated  with  lime  and  aeiated...         6'65       2887        212       21-35 

These  results  show  that  the  development  of  putrefaction  producing  sul- 
phuretted hydrogen  may  be  avoided,  not  only  by  treating  sewage  with  lime, 
but  by  mere  aeration. — Taken  from  the  "  Chemical  NetDsr 

It  will  be  seen  that  the  results  obtained  are  far  greater  than 
those  obtained  by  me,  and  the  product  increase  of  ammonia  by 
putrefaction  is  remarkably  so.  Could  he  obtain  such  results  in 
our  sewage  I  think  I  could  scarcely  doubt  the  possibility  of 
profitable  working;  but  probably  the  material  itself,  and  the 
temperature  of  tne  country,  may  explain  its  most  important 
differences. 

If  we  couljd  take  only  one  grain  of  ammonia  out  of  one  gallon 
of  sewage  we  should  have  from  1,000,000  gallons  1,000,000 
grains  =  142*8  lbs.,  or  140  lbs.  Let  us  suppose  that  there  are  in 
Glasgow  flowing  from  the  sewers  daily  50,000,000  gallons,  and 
we  should  have  7,000  lbs.  of  ammonia  daily,  this  would  give  us  in 
a  year  above  1,100  tons  which  might  be  put  down  as  somewhere 
nearly  £60,000  in  value.  But  can  we  ootain  one  grain  out  of 
every  gallon?  In  the  laboratory  with  a  small  apparatus  this  has 
not  always  been  the  case,  but  if  lime  is  added  to  the  solution  the 
ammonia  comes  off  more  freely,  and  experiments  have  been 
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made  in  which  about  two  grains  per  gallon  were  obtained.  In 
one  experiment  made  in  Glasgow  with  one  hour  of  aeration  two 
grains  per  gallon  were  obtained  without  lime,  but  this  was  in  a 
very  strong  sewage  containing  nine  grains  of  ammonia  per 
gallon.  Sanitarians  are  very  glad  to  near  of  great  sums  of 
money  being  obtained  by  processes  which  tend  to  nealth,  and  in 
order  to  please  them  with  a  certain  vision  of  glory  we  may 
draw  out  the  calculation  on  the  supposition  that  all  the  am- 
monia was  obtained.  Let  us  take  only  a  moderate  sewage  con- 
taining only  six  grains  ammonia  per  gallon  and  we  should  have 
an  amount  of  ammonia  produced  per  annum  equal  to  £360,000. 
But  is  this  within  our  grasp?  The  ammonia  is  removed  from  the 
liquid,  but  it  is  carried  away  in  enormous  volumes  of  air,  and 
from  these  volumes  it  must  be  extracted.  I  think  this  may  be 
done,  but  I  shall  not  dwell  upon  it.  You  may  suppose  I  was 
very  much  pleased  in  obtaining  even  some  slight  hope  of  the 
solution  of  the  great  question.  We  sometimes  expect  a  little 
credit  for  doing  any  useful  work  or  even  making  a  step  in 
advance,  but  when  writing  the  account  out  and  making  some 
inquiries  I  found  that  instead  of  deserving  credit  for  my  labour 
I  aeserved  only  blame  for  my  ignorance.  It  was  found  that 
the  idea  had  come  into  the  mind  of  another  ten  years  before, 
and  had  been  thrown  away. 

A  provisional  specification  had  been  made  out  in  1870.  Tlie 
first  projector  seemed  to  have  lost  confidence  in  his  principle,  but 
another  patent  was  taken  out  by  Messrs.  Hills  and  Biggs  in  1 872 
for  a  similar  purpose,  one  by  Messrs.  Welch  and  Scott  in  1876, 
and  one  by  W.  L.  Wise  in  1878. 

I  can  only,  therefore,  give  my  version  of  the  subject ;  still,  I 
think  it  is  a  useful  one,  and  I  published  it  in  my  report  to  the 
Local  Government  Board  on  the  Prevention  of  the  Pollution  in 
Bivers,  so  that  others  might  make  the  next  step,  and  have  given 
details  not  elsewhere  given,  so  far  as  I  know.  In  the  passage  of 
air  through  water  the  gases  are  removed  and  some  volatile 
substances,  whilst  the  air,  being  greater  in  volume,  takes  their 
place.  The  volume  of  air  is  a  decided  objection  in  working  this 
process.  I  was  desirous  of  diminishing  this,  and  therefore 
resorted  to  the  air  pump,  and  tried  if  it  were  possible  to  exhaust 
the  water  of  its  dissolved  gases. 

This  may  be  done  to  a  large  extent  by  pumping  them  out ; 
and  it  is  remarkable  how  much  is  done,  at  least  on  a  small  scale, 
in  a  minute  or  two.  I  cannot  say  that  a  result  has  been  obtained 
equal  to  that  by  a  current  of  air ;  and  we  must  remember  that 
the  current  acts  oxidizingly  as  well  as  by  displacement,  but  a 
great  deal  is  effected  by  the  exhaustion  methods.  The  gases 
come  off  strongly  impregnated  with  organic  matter.    They  may 
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in  this  case  be  sent  through  a  disinfecting  process  if  the  ammonia 
cannot  be  got  out.  It  was  expected  that  by  taking  them  out  in 
a  concentrated  state  they  could  be  passed  through  acid,  and 
the  ammonia  removed  in  a  small  absorbing  space,  thereby 
getting  over  the  difficulties  which  may  be  expected  when  we 
try  to  absorb  the  ammonia  from  a  large  amount  of  air.  This, 
however,  was  not  found  in  practice  to  take  place  to  a  sufficient 
extent.     Very  little  ammonia  was  removed  by  pumping. 

At  the  same  time  it  is  very  probable  that  the  failure  was  not 
inherent  to  the  process,  but  caused  by  the  limited  and  imper* 
feet  scale  of  laboratory  operation.  In  some  cases  it  is  probable 
that  ammonia  would  come  ofF  in  this  way  (that  is  when  the 
sewage  was  stronger  than  usual).  I  should  be  inclined  now  to 
expunge  the  words  "  imperfect  scale  of  laboratory  operation." 
Still  i  looked  to  the  air  pump  as  a  valuable  adoition  to  the 
aeration,  or  rather  as  a  preliminary  to  it.  As  I  mentioned,  *^  if 
this  method  of  pumping  out  the  gases  were  adopted,  it  would 
only  be  a  preliminary  to  aeration,  which  might  be  affected 
either  by  allowing  the  air  to  enter,  or  by  assisting  it." 

It  has  happened  that  I  have  found  it  convenient  to  bring 
before  you  a  subject  which  certainly  is  very  interesting  to 
Glasgow ;  and  I  now  wish  to  bring  to  your  mind  the  name  of 
a  man  who  certainly  I  incline  to  think,  of  all  men  in  his  genera- 
tion, had  most  influence  in  Scotland,  by  creating  almost  single- 
handed  one  of  the  largest  branches  of  trade,  and  being  iimu- 
ential  in  causing  his  work  to  be  imitated  over  large  portions  of 
the  world.  I  speak  of  Dr.  James  Young,  who  has  only  of  late 
left  us.  Dr.  Young,  however,  requires  little  of  my  recommen- 
dation. I  may  almost  say  that  ne  found  the  cottages  of  our 
country  in  darkness  during  at  least  half  the  time  of  active  life, 
and  he  lighted  up  the  winter  nights  and  mornings  for  them  to 
such  an  extent,  that  life  became  doubly  valuable  and  labour 
more  profitable.  It  is  difficult  to  imagine  how  miserable  life  is 
in  a  nouse  where  the  inmates  cannot  afford  light  from  four 
o'clock  in  the  afternoon  till  ten  o'clock  at  night,  and  from 
five  a.m.  until  eight,  and  when  people  must  go  to  bed  and  sleep 
from  mere  dreariness  and  listlessness :  it  is  a  frightful  loss  of 
human  life  and  happiness.  I  know  from  sufficient  observation 
in  places  where  darkness  enveloped  the  people  in  the  hours 
mentioned,  light,  and  a  brilliant  hght  too,  nas  taken  its  place, 
and  I  have  observed  the  difference  with  pleasure  and  astonish- 
ment. 

Scotland  cannot  forget  James  Young,  and  Glasgow  will 
remember  his  name  and  his  gratitude,  as  he  has  shown  the 
latter  by  planting  the  "  Young  Laboratory  "  on  the  scene  of 
his  early   studies  and  by  placing  in   St.  George's  Square  a 
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statae  of  his  distinguished  teacher,  Thomas  Graham,  also  a 
native  of  Glasgow.  As  Dr.  Young  was  to  me  an  old  and 
intimate  friend,  it  was  natm'al  that  I  should  speak  to  him  of  my 
work  on  water ;  but  at  this  time  he  was  very  feeble,  living  at 
Kelly,  but  unable  to  walk  about  its  grounds,  glad,  however,  to 
look  out  and  see  the  varied  scene  beiore  him,  and  always  glad 
of  a  visit  from  his  old  friends.  He  was  extreinely  interested  in  the 
results,  and  after  thinking  about  them,  told  me  that  he  had  an 
improved  method  for  the  treatment  of  sewage,  as  mine  would 
be  too  expensive.  The  latter  part  I  was  willing  to  believe, 
because,  as  already  said,  I  brought  it  forward  more  as  a  scien- 
tific study  than  a  practical  process.  It  was  long  before  I  knew 
what  his  ideas  were,  for  he  seldom  gave  his  thoughts  out 
rapidly,  even  to  one  who  was  so  long  intimate  with  him  as  I 
was.     After  some  time  I  found  from  him  the  following : — 

His  experiments  shewed  that  strong  ammonia  liquor  lost 
ammonia,  until  the  amount  remaining  was  only  1  in  210,000, 
whilst  weaker  solutions  became  concentrated  imtil  they  reached 
that  point,  and  his  idea  was  to  boil  off  the  ammonia.  This 
seems  certainly  a  very  bold  thing.  It  was  found  that  by  dis- 
tilling 5  per  cent,  of  the  sewage  at  212®,  the  bulk  of  the 
anunonia  was  contained  in  the  distillate.  By  increasing  tem- 
perature and  pressure  it  still  increased,  whilst  at  70Ibs.  pressure 
almost  the  whole  of  the  ammonia  could  be  obtained  by  distilling 
over  1^  per  cent,  of  the  liquid,  the  expulsion  of  the  ammonia 
being  also  facilitated  by  the  injection  of  a  small  quantity  of 
air.  Dr.  Young's  idea  at  this  time  was  to  distil  off  anunonia  at 
a  high  temperature  and  pressing,  so  as  to  obtain  a  concentrated 
ammoniacal  distillate,  and  afterwards  to  recover  the  heat  by 
passing  the  exhausted  liquid  through  a  series  of  pipes  surroun- 
ded by  cold  sewage,  to  be  heated  to  the  boiling  point  in  turn, 
thus  making  heat  a  part  of  the  working  plant ;  but  on 
enquiry  it  was  discovered  that  to  cool  a  quantity  of  liquor  from 
280°  F.=(138°  0.)  to  60  F.=(14°.5  C),  by  raising  an  eaual 
quantity  of  liquid  from  the  lower  point  to  the  higher,  sucn  a 
great  conducting  space  would  be  required  as  to  make  any  such 
process  quite  impracticable  on  such  an  extensive  scale. 

It  was  found  that  a  low  temperature  became  one  of  the 
primary  conditions  of  success.  He  found  that,  by  using  an 
exhausting  air-pump  and  raising  the  temperature  to  about 
80®  F.=(26®.6  C.)  only,  sewage  which  contained  five  grains 
of  ammoniaper  gallon  was  almost  entirely  deprived  of  it  in  a  few 
minutes.  This  is  the  central  experiment  upon  which  his  process 
is  founded.  I  do  not  purpose,  however,  to  give  the  various 
details  of  the  work  as  it  was  carried  on,  with  great  perseverance, 
during  his  last  illness,  as  one  may  say. 
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In  other  words,  he  found  that,  instead  of  passing  air  through 
the  sewage,  it  was  sufficient  to  pass  steam  at  a  very  low  tension, 
and,  consequently,  with  an  enormous  bulk.  This  did  the  work 
of  the  air,  and  the  ammonia  was  absorbed  from' it  instantaneously 
by  acid.  It  is  difficult  to  know  from  smaller  experiments 
what  may  be  done  on  the  large  scale  for  the  sewage  of  a  great 
city;  but  it  may  be  mentioned,  as  a  result  obtained  by  Dr. 
Young,  that  when  he  passed  the  sewage  down  a  coke-filled 
tower,  which  was  rendered  vacuous,  and  which  gave,  from  a 
great  expansion  of  surface,  a  ready  means  of  evaporteition,  he 
considered  that  he  had  put  the  problem  in  a  satisfactory  form. 
From  a  tower,  or  cylinder,  5ft.  Gin.  high,  5 in.  in  diameter, 
filled  with  irregular  pieces  of  coke,  about  4  in.  cub.  sewage  was 
exhausted,  of  80  per  cent,  of  its  ammonia,  at  the  rate  of  5  litres 
per  minute,  and  with  a  distillate  of  1  part  ammonia  in  1,200 
liquid.  Taking  this  result  as  a  standard  of  calculation,  it  was 
believed  to  demonstrate  that  the  process  was  theoretically 
capable  of  extraditing  ammonia  from  sewa^  on  a  commercial 
scale,  and  that  any  practical  difficulties  ought  not  to  be  beyond 
the  powers  of  chemical  engineers  to  surmount.  It  was  believed 
that  addition  to  the  height  of  the  tower  would  enable  the  steam 
to  be  charged  with  ammonia  to  1  in  800,  whUe  increased 
pumping  and  condensing  power  would  lower  the  working  tem- 
perature to  70°=(21°'l  C.)  or  less.  The  vacuum  used  m  this 
experiment  was  equal  to  ^  inch,  or  12*7  mm.  of  mercury.  It 
was  believed  that  the  temperature  of  70°=(21°*1  C)  was  one 
which  could  be  obtained  on  a  large  scale,  perhaps  at  all  times, 
whilst  at  other  times  it  may  be  said  to  be  the  temperature  of  the 
sewage. 

I  cannot  forbear  remarking  here  on  the  boldness  of  this  con- 
ception of  Dr.  Young's.  Perhaps  some  of  his  assistants  will 
write  out  fully  the  details  of  his  work  as  they  were  obtained 
with  a  care  which  never  ceased  as  long  as  he  had  strength. 
One  never  knows  what  may  be  the  end  of  any  careful  enquiry, 
and  I  do  not  presume  to  give  a  very  decided  opinion  on  this  sud- 
ject,  but  I  incline  to  thiuK  that  for  some  strong  specimens  of 
sewage  this  plan  may  be  found  both  practical  and  profitable. 
Though  Dr.  I  oung  fully  believed  that  nis  idea  of  the  steam  was 
perfectly  novel  it  cannot  be  asserted  that  it  was  so.  It  is  ex- 
ceedingly difficult  to  obtain  ideas  which  none  of  the  great  mul- 
titude of  mankind  that  have  gone  before  us  ever  perceived. 
But  I  believe  that  amongst  the  papers  left  by  Dr.  Young  there 
are  extensions  of  the  idea  sufficient  to  shew  that  he  had  mastered 
the  whole  thoroughly,  made  advances,  and  explained  the  matter 
better  than  had  previously  been  done.  Many  of  these  points  I 
have  not  had  an  opportunity  of  examining  carefully,  I  suppose 
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they  will  be  bronght  into  order  by  the  work  of  his  successors ; 
and  I  hope  that  engineers  and  others  directly  interested  in  sach 
matters  will  not  allow  the  promising  results  to  pass  away  without' 
leaving  benefits  behind. 

It  is  probable  that  I  have  said  enough  concerning  sewage,  and 
have  become  too  technical  for  most  ot  my  audience,  and  others 
may  think  that  I  have  rather  defended  the  pollution  of  the 
Clyde,  and  shewn  it  to  be  a  reservoir  of  purification.  I  cer- 
tainly believe  that  it  is  so  to  the  extent  explained  by  me  ;  but 
do  not  suppose  I  can  ever  imagine  that  the  remaining  conditions 
so  palpable  to  the  senses,  and  so  evidently  injurious  to  those 
immediately  connected  with  it  can  have  any  defence  from  me. 
My  knowledge  does  not  permit  me  to  give  an  opinion  on  the 

fjneral  effect  on  the  health  of  the  town.  I  trust,  however,  that 
have  said  something  that  will  encourage  thought  and  action 
on  the  very  important  problem  which  is  oef ore  you,  and  before 
many  other  cities  in  a  similar  situation. 

It  was  not  my  intention  to  say  so  much  about  sewage.  The 
subject  which  I  mainly  intended  to  bring  before  you  was  that 
of  oxidation.  This  is  a  very  old  problem  for  chemists,  and 
every  beginner  must  learn  the  strange  effects  produced  by  this 
wonderful  gas — oxygen.     We  must  still  think  as  beginners,  and 

{ro  back  to  our  earliest  thoughts  in  the  science.  Some  physio- 
ogists  tell  us  that  our  life  is  a  mere  product  of  oxidation,  that 
even  our  death  is  a  result  of  the  more  violent  attack  made  on 
us  by  the  same  gas.  It  would  seem,  therefore,  as  if  this  won- 
derful agent  had  the  remarkable  power  of  blowing  hot  and  cold, 
of  producing  strength  and  weakness,  being  our  greatest  friend 
and  an  enemy  from  which  we  cannot  escape.  No  wonder,  then, 
if  we  give  it  many  contradictory  duties  to  perform.  It  was 
always  known  that  pure  air  had  a  cleansing  power,  and  it  has 
long  been  known  that  oxygen  was  the  main  agent  there,  and  I 
have  already  spoken  of  the  value  of  wind  blowing  through  a 
house  to  render  it  jpiire ;  but  it  has  somehow  happened  that 
its  rapidity  of  purification  has  never  been  brought  so  clearly 
to  my  mind  as  by  these  experiments  on  the  purification  of 
sewage. 

The  act  of  purification  is  to  be  seen  here  rapidly.  It  is  not 
the  work  of  days  or  weeks,  but  the  work  of  minutes,  and  the 
belief  is  taken  out  of  the  region  of  reasoning  into  that  of  the 
simplest  observation.  It  might  seem  rather  absurd  to  attempt 
to  prove  this ;  nevertheless,  there  may  be  many  minds  to  whom 
this  proof  may  be  useful,  since  it  has  been  useful  to  myself,  who 
may  claim  more  familiarity  with  the  subject  than  is  common  to 
the  generality.  It  brings  us,  also,  to  that  point  which  may  be 
said  to  be  the  central  point  in  ail  sanitary  reforms,  viz.,  the 
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importance  of  pure  air.  There  are  many  other  points,  but  this 
I  incline  to  hold  as  the  first.  Its  importance  has  been  recog* 
nised  in  a  mamiificent  manner  in  this  city,  and  I  might  almost 
fancy  that  I  near  the  authorities  say  that  on  this  subject,  at 
least  so  far  as  regards  our  streets,  you  do  not  require  to  speak 
to  the  people  of  Glasgow,  seeing  how  much  they  have  done  to- 
wards tearing  down  old  buildings  incapable  of  giving  wholesome 
shelter,  and  destroying  the  narrow  courts  and  lanes,  which  have 
the  power  of  producing  misery  to  a  population  already  sufficiently 
oppressed.  Much  has  been  done,  and  I  do  not  doubt  that  the 
puolic  authorities  are  sufficiently  acquainted  with  their  duties, 
out  there  are  still  many  people  to  teach,  and,  I  fear,  a  large 
population  unwilling  to  be  taught.  I  should  be  better  pleased 
if  I  could  see  in  the  reports  of  Dr.  Russell,  your  distinguished 
Officer  of  Health,  that  the  number  of  houses  with  the  lowest 
number  of  apartments  was  not  so  great  as  it  is. 

I  still  consider  that  it  often  happens  that  in  entering  houses 
in  Glasgow  there  is  a  feeling  that  the  air  might  pass  more 
abundantly  through  them.  The  reason  of  this  may  be  perhaps 
the  climate,  and  the  artificial  conditions  of  a  town,  making  it 
inconvenient  or  unpleasant  to  keep  windows  long  open.  Or  does 
some  of  this  arise  from  a  condition  of  things  for  which  Scotland 
has  been  blamed  —  a  want  of  sufficient  cleanliness  of  the 
interiors?  I  hope  this  complaint  against  Scotland  is  being 
thoroughly  removed;  my  belief  is  that  it  is  being  greatly 
removed.  In  country  places  perhaps  the  evil,  so  far  as  private 
houses  are  concerned,  nas  a  more  lasting  residence,  and  even  in 
the  midst  of  abundant  draughts  of  the  sweetest  air  people  are 
found  to  be  living  subjected  in  dark  and  unclean  comers  to  the 
dangers  arising  n*om  putrefaction  and  decay.  I  often  wonder 
at  this  among  the  farmers  of  Scotland,  who  must  have  learnt 
surely,  as  they  are  not  without  reading,  the  value  of  those  sub- 
stances which  they  allow  to  pass  away,  although  more  suited 
perhaps  in  some  respects  for  the  land  than  the  artificial 
manures  which  they  buy. 

A  learned  Professor,  just  come  from  the  Continent,  called  on 
me  the  other  day  and  spoke  of  the  wonderful  instinct  of  washing 
which  seemed  to  pervade  the  households  of  Holland;  he  had 
observed  one  woman  washing  down  the  outside  of  her  house, 
and  another  washing  the  trunk  of  a  tree  which  stood  opposite 
her.  The  very  bovs  seemed  to  enjoy  themselves  by  picking  out 
weeds.  And  he  asked  me  then  the  question — Does  this  extreme 
of  cleanliness  conduce  towards  longer  life  t  Can  we  say  to  any 
man,  wash  and  be  clean  and  you  will  live  longer  t  Yes ;  but 
the  question  is  an  extremely  complicated  one,  as  all  questions 
r^arding  natural  phenomena  are.     Cleanliness  is  wholesome. 
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and  I  believe  that  those  who  are  clean  will  live  longer  than 
those  who  live  in  filth.  But  there  are  some  curious  anomalies 
regarding  this  nevertheless :  we  do  not  hear  of  the  longest  lives, 
those  above  100  years,  being  found  in  that  class  of  society  which 
is  most  attentive  to  cleanliness.  It  seems  rather  in  the  opposite 
direction.  I  have  found  it  interesting  for  some  time,  on 
receiving:  the  Quarterly  Ketums  of  Births  and  Deaths,  to 
observe  the  numLr  of  {Arsons  who  die  at  veiy  advanced  ag^  in 
Ireland.  These  persons  do  not  belong  to  the  higher  but  to  the 
lower  classes. 

In  this  countiy  also  it  seems  to  be  the  case  that  it  is  in  the 
lowest  class,  in  classes  where  cleanliness  is  least  cared  f  or,  where 
these  extreme  cases  occur.  There  are  people  who  simply  solve 
the  question  by  denying  the  extreme  age.  I  have  not  seen  the 
propriety  of  questioning  these  higher  ages  to  such  an  extent  as 
some  have  done,  any  more  than  those  ages  which  are  lower ;  and 
I  feel  rather  inclined  to  attempt  the  solution  instead  of  resorting 
to  a  course  so  old  fashioned  and  easy  as  that  of  Alexander  the 
Great,  viz.,  cutting  the  Gordian  knot  by  denial.  At  the  same 
time  I  do  not  deny  that  enquiries  made  on  this  subject  with  a 
desire  to  obtain  the  truth,  nave  been  very  valuable,  and  have 
abundantly  proved  that  gross  exaggerations  have  been  made, 
and  that  care  is  absolutely  necessary.  Although  I  think  a  good 
deal  in  Ireland  is  due  to  tenacity  in  the  race,  which  gives  the 
people  a  lightness  and  a  vigour  even  in  very  trying  circumstances, 
the  results  seem  only  explicable  by  supposing  that  those  who 
have  liyed  so  long  in  conditions  so  unfavourable  to  health,  have 
been  deprived  of  that  sensitiveness  of  body  and  mind  which  in 
one  case  would  have  raised  them  above  the  lower  levels,  and  in 
the  other  have  made  them  more  liable  to  give  way  to  the  wear 
and  tear  of  life. 

The  same  Professor  told  me  that  amongst  the  scattered  cot- 
tages of  the  country  there  was  much  poverty,  but  cleanliness 
everywhere  was  remarkable.  There  was  a  time  when  many  of 
the  Scotch  students  went  to  finish  their  education  in  Holland, 
but  it  was  not  a  time  for  ladies'  colleges  there  or  here,  or  we 
might  by  this  time  have  been  rivals  with  HoUand  in  all  the  arts 
of  purification. 

But  now  we  must  return  to  think  more  closely  on  the  action 
of  oxvgen.  If  the  oxygen  is  found  to  diminish  the  activity  of 
those'' minute  moving  particles  which  form  or  produce  a  disease 
called  chicken  cholera  as  Pasteur  has  shown,  and  if  oxygen  also 
puts  an  end  to  the  decomposition  in  sewage  in  a  manner  rapid 
and  decided  so  that  decomposition  will  not  begin  again  for  some 
two  or  three  weeks,  according  to  the  weather,  we  may  ask  how 
far  it  may  be  used  directly  in  the  destruction  or  weiULening  of 
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microbes  in  other  situations.  When  Dr.  Koch  found  Bacilli 
pecuHar  to  consumptive  patients  and  existing  in  their  lungs,  it 
was  natural  for  me  to  ask  him  whether  some  excess  of  oxygen 
might  not  prevent  their  growth,  as  I  found  a  similar  result  in 
sewage.  However,  it  was  a  question  more  easily  put  than 
answered,  and  T  suppose  we  must  leave  it.  We  get  here  into  a 
number  of  difficulties  which  can  only  be  solved  oy  careful  ob- 
servation, and  I  do  not  know  yet  how  far  we  are  to  understand 
what  is  ihQ  tenacity  of  life  of  various  forms  of  microbes  in 
various  gases.  It  is  clear  that  experiments  relating  to  the 
existence  of  life  in  particular  gases  are  not  sufficient  for  us,  be- 
cause, as  Pasteur  shows,  although  the  germs  may  live,  they  have 
in  certain  conditions,  if  not  entirely,  lost  their  power  of  giving 
disease,  or,  as  he  says,  become  attenuated.  Here  we  have  a 
large  field  before  us,  and  it  is  to  the  attenuation  or  destruction 
of  these  forms  of  life  that  microscopists  and  physiologists  must 
now  attend.  In  the  long  discussions,  and  somewhat  bitter  ones, 
that  have  taken  place  regarding  vaccination,  I  do  not  know- 
that  any  one  has  attempted  to  act  upon  the  agents  in  a  manner 
suggested  in  the  case  of  chicken  cholera.  I  am  not  a  medical 
man,  and  must  speak  of  these  things  only  as  a  chemist ;  but  it 
seemed  to  me  natural  to  think  that  if  some  modification  of  the 
matter  of  small-pox  could  be  obtained  by  oxidation,  another 
step  would  be  to  attain  that  modification  in  a  still  greater  form 
upon  the  bodies  of  the  patients.  As  we  have  seen  that  oxygen 
is  the  gi*eat  piuifier  in  the  regions  of  the  air  over  the  great 
oceans  and  in  them,  and  is  working  even  in  the  soil  in  oar 
towns,  and  in  our  houses  amongst  our  furniture,  and  upon  our- 
selves within  and  without,  and  that  it  so  rapidly  removes  that 
disagreeable  matter  of  our  town  sewage,  let  it  be  compelled  to 

?uri?y  even  disease  itself  when  it  has  attacked  the  human  body. 
!*his  is  only  an  extension  of  the  great  idea  of  sanitarians  that 
pure  air  is  wanted  all  around  us,  and  that  by  pure  air  we  can 
obtain  one  of  the  first  steps  to  health,  although  there  may  be 
cases  where  even  this  idea  must  be  modified. 

It  is  interesting  to  consider  the  cause  and  the  production  of 
zymotic  diseases  according  to  the  various  views  which  mankind 
have  had.  The  angel  of  death  has  always  been  sure  in  his 
work,  but  his  work  has  been  unseen  unless  the  darts  of  Apollo 
which  caused  the  plague  in  the  Grecian  army  were  the 
well-seen  beams  of  the  sun  acting  on  masses  ready  to  decay. 
Now  the  agent  is  believed  to  be  armies  of  numberless  living 
particles,  one  mav  almost  say,  totally  invisible  to  the  naked  eye 
and  known  to  a  lew  only  who  use  tne  microscope.  Whence  do 
these  armies  come,  and  how  are  they  fed  t  If  they  are  formed 
readily  out  of  the  substance  of  the  person  whom  they  attack 
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they  do  as  other  armies  do,  feed  upon  the  plunder  taken  from 
the  enemy.  But  if  so  why  do  they  ever  cease  as  long  as  food 
for  them  remains  T  There  surely  must  be  some  limit  to  their 
capacity  of  growth,  otherwise  destruction  to  the  attacked  would 
always  follow.  I  do  not  know  if  I  have  read  sufficiently  on  this 
point  to  know  the  general  opinions,  if  indeed  there  are  any ;  it 
may  be  that  there  is  f  ormea  within  men  and  other  animals  a 
certain  amount  of  material  from  which  Bacilli  may  feed  even  in 
healthy  bodies.  It  may  be  that  this  material  may  be  more  in 
some  persons  than  others,  and  it  is  just  possible  that  this  may 
be  removed  by  certain  agekts,  one  of  them  being  the  oxygen  or 
pure  air  which  I  wish  you  to  think  of,  and  by  the  various  exercises 
and  changes  of  place  which  enables  the  oxygen  to  be  more 
active  within  us. 

Still  there  are  other  things  to  be  thought  of,  and  surely  these 
little  Bacilli  which  have  been  mentionea  are  under  some  other 
command,'  and  they  themselves  may  have  a  general  whom  they 
learn  to  obey.  If  their  growth  depends  merely  on  the  food 
supply,  then  we  are  brought  to  chemical  agency  affecting  their 
increase  or  decrease,  ana  this  agency  in  a  limited  sphere,  but 
their  lives  may  be  regulated  by  other  movements,  some  on  the 
earth  and  some  in  the  stars.  The  sun's  direct  rays  must  affect 
them  as  it  does  all  things  around  us,  and  its  indirect  action  when 
it  sends  out  magnetic  currents  that  bring  the  earth  in  constant 
and  varying  sympathy  may  also  influence  the  lives  of  the 
minutest  creatures,  as  they  no  doubt  influence  the  still  }ess 
observable  chemical  action. 

There  was  once  a  considerable  discussion  as  to  the  part  played 
by  organic  life  in  fermentation  and  putrefaction ;  and  Liebig 
took  up  the  chemical  idea  and  objected  to  the  belief  that  micro- 

res  were  necessary  for  chemical  work.  He  lost,  apparently, 
day;  bat  under  the  life  of  the  miciozyme  chemistiy  and 
physics  are  at  work,  and  how  they  manage  to  produce  the  result 
IS  still  a  problem  to  us.  We  must  not  suppose  that  when  chemical 
action  is  not  violent,  as  it  sometimes  is,  tnat  it  is  entirely  absent. 
If  we  take  a  liquid  containing  a  strong  solution  of  a  crystalizable 
salt,  and  add  a  minute  crystal  to  it,  how  readily  the  whole  mass 
takes  the  form  of  this  crystal;  and  yet  how  weak,  apparently,  is 
the  first,  and  how  slight  the  connection  between  the  two,  whether 
chemical  or  physical,  or  both.  This  leads  us  to  think  that  the 
various  powers  of  creation  are  by  no  means  inert  in  the  produc- 
tion and  the  continuance  of  disease ;  and  the  lower  we  go  in  the 
scale  of  animal  life  more  likely  are  we  to  meet  with  causes  acting 
in  a  manner  more  allied  to  those  of  the  inanimate  world,  but 
still  affecting  the  lower  and,  through  them,  the  higher  organ- 
isms.    This  would  bring  us  to  think  of  changes  caused  by  the 
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conditions,  both  of  the  earth  and  of  the  air,  and  natnrally  show 
why  this  section  should  point  to  meteorology  and  geology. 

Before  leaving  this  subject  I  am  inclined  to  refer  to  some 
speculations  which  were  printed  in  1848,  and  which  seem  now 
to  be  reviying  in  other  minds.  So  early  as  1848  I  had  come  to 
the  conclusion  that,  ^^  permanent  chemical  compounds,  gases 
or  liquids,  are  not  capable  of  acting  as  infectious  or  contagious 
matter,  that  is,  cannot  convey  disease."  I  may  add,  also,  some 
sentences  from  the  same  paper,  printed  by  the  first  Board  of 
Health. 

^^  When  fermentation  has  ceased,  that  is,  when  the  materials 
on  which  fermentation  acts  are  worked  up,  and  their  action 
begins  under  favouring  circumstances: — When,  for  example, 
alcohol  is  formed  to  the  utmost  extent,  the  next  substance  is 
entirely  different — vinegar  appears  ;  this  induces  another  action, 
so  that  the  cessation  of  one  fermentation  supplies  the  conditions 
for  the  commencement  of  another." 

"If  a  pestilence  were  caused  by  the  condition  of  the  air 
generally,  it  would  go  with  the  wind,  it  would  not  take  seventeen 
years  to  go  round  Asia,  Eurooe,  and  America.  It  would  act  as 
constantly  as  the  changes  of  the  weather,  that  is,  in  many  places 
at  the  same  time,  but  it  takes  leaps,  not  very  long,  and  acts 
fitfully  and  freakishly.  Human  bein£rs  are  not  the  only  con-> 
vejan^rs,  but  filth,  tLt  is,  fermentable  matter  is,  it  is  conveyed 
along  all  places,  giving  out  effluvia,  but  the  effluvia  of  filthy  places 
did  not  produce  cholera  till  the  disease  came  near  us  from  Asia. 
Organic  matter  may  be  called  the  conveyancer  of  cholera,  that 
which  takes  cholera  itself  and  conveys  it  to  others." 

^*  At  the  same  time  this  shows  us  why  clothes  should  be  con- 
sidered dangerous ;  not  porous  materials  but  organic  materials, 
which  are  capable  of  taking  the  disease,  whether  from  the 
amount  of  organic  effluvia  given  out  by  the  substance,  or  by  the 
amount  of  matter  which  they  retain  from  the  body,  may  be  a 
question.  That  is,  whether  the  substance  itself  of  clothes, 
or  the  person  wearing  them,  be  capable  of  taking  pestilence 
or  both.  Moses  mentions  the  fact  oi  clothes  and  sMns  taking 
leprosy. 

"This" — ^that  is,  the  reasoning — "explains  why  other  dis- 
eases should  disappear  when  cholera  and  plague  come.  The  one 
fermentation  sets  all  the  others  in  the  same  course,  and  absorbs 
the  action  of  organic  matter  in  the  air.  It  is  a  matter  of 
curious  enquiry,  this  one  power,  putting  down  all  the  other 
powers.  New  fermentations  arise ;  when  one  is  doing  its  work 
it  produces  entirely  new  conditions ;  where  it  works,  these  new 
conditions  rouse  new  actions,  and  it  seems,  in  the  complexity  of 
organic  nature,  as  if  the  power  of  producing  novelties  were 
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increased  by  the  number  produced.  Man,  capable  of  one  dis- 
ease to-day,  is  capable  of  another  to-morrow," 

And  in  1852  I  used  similar  words : 

''  In  this  way  various  ferments  would  produce  various  sub- 
stances, or  a  substance  putrified  might  go  into  plague  fever 
or  small-pox,  just  as  parts  of  the  body  do.  Filtn,  therefore, 
is  a  conveyance  of  disease,  taking  the  lead  of  any  infection  that 
happens  to  have  the  reins  in  its  hands  at  the  time.  No  won- 
der, then,  if  all  diseases  disappear  before  a  great  disease,  one 
great  ferment  banishing  the  others.  There  cannot  in  one 
Uquid  be  the  mucous  acetic  and  alcohoUc  fermentation  at  once. 
But  they  may  come  in  succession.  So,  after  one  disease, 
another  may  arise  on  its  remains.  Is  this  the  explanation  of 
the  rise  of  new  diseases,  on  the  history  of  the  progress  of  some 
we  knew,  which  go  on  from  stage  to  stage?" 

The  action  of  weather  upon  health  is  one  of  the  important 
points  included  in  meteorology,  and  some  people  may  suppose 
this  to  be  the  only  point ;  but  I  think  that  although  the  com- 
plicated changes  that  occur  giving  various  proportions  of  heat, 
of  light,  of  wind,  and  of  rain  have  an  enormous  effect  upon  us, 
and,  as  Mr.  Baxendell  has  shown,  are  the  greatest  agents  in 
producing  rapid  changes  in  the  mortality  of  the  country, 
there  is  still  much  to  do  in  the  examination  of  the  constituents 
of  the  atmosphere,  especially  those  minute  bodies  and  agencies 
which  are  less  under  our  observation.  I  should  have  been  glad 
had  I  been  able  to  say  that  the  habit  of  the  chemical  examina- 
tion of  the  air  had  taken  deeper  root  in  this  country,  and 
attached  itself  to  establishments  for  meteorological  study.  I 
spent  some  years  upon  this,  but  hoped  that  it  would  be  continued 
by  others. 

I  have  indicated  here  one  simple  method  of  observing 
ammonia  as  an  indication  of  organic  matter,  and  publishea 
after  my  book  on  Air  and  Rain.  And  I  should  like  to  call 
attention  to  another  point,  viz.,  the  measurement  of  the  light; 
and  to  bring  this  in  as  one  of  the  phenomena  which  may  receive 
constant  attention,  because  it  affects  the  health  both  of  man,  of 
animals,  and  of  plants.  There  has  been  an  attempt  amongst 
meteorologists  to  give  the  amount  of  cloud  day  by  day,  obser- 
vations, which  are  very  imperfect,  there  is,  however,  a  better 
attempt,  and  a  more  successful  one,  to  give  the  amount  of 
sunlignt  direct,  and  that  is  to  be  much  admired.  I  have 
endeavoured  to  bring  forward  a  mode  for  measuring  total  light, 
whether  sunlight  or  otherwise,  it  was  founded  on  a  chemical 
decomposition  of  iodide  of  potassium,  first  observed  by  Dr.  Leeds, 
of  Philadelphia,  but  applied  by  me  to  find  out  the  comparative 
light  of  town  and  of  the  adjacent  country.    The  differences 
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were  found  to  be  very  ^reat.  I  hope  that  experiments,  such  as 
these,  which  I  have  published,  will  be  attached  to  observatories. 
I  feel  sure  that  if  they  be  continued  for  some  years  they  would 
enable  us  to  account  for  much  which  is  at  present  perfectly 
dark.  I  have  applied  the  same  reaction  to  the  estimation  of  the 
briUiancy  of  water.  Although  I  cannot  say  that  brilliancy  is 
an  absolute  test  of  purity  of  water,  it  is  at  least  an  important 
characteristic. 

In  this  country  we  should  come  badly  off  indeed  if  we 
depended  for  our  vitality  on  direct  sunshine,  and  I  consider  it 
much  more  important  to  obtain  the  total  luminosity  under  which 
we  are  compelled  to  live,  whether  the  sun's  rays  are  direct  or 
not ;  however  gloomy  our  climate  may  be,  and  at  times  de- 
pressing to  the  spirits,  the  darkness  does  not  seem  to  exist 
amongst  us  to  such  an  extent  as  to  prevent  this  country  from 
being  one  of  the  healthiest  in  the  world. 

The  effect  of  meteorological  conditions  as  affecting  disease  in 
many  of  its  stages,  or,  as  we  may  say,  affecting  health,  has  been 
examined  so  well  by  Mr.  Alexander  Buchan  and  Dr.  Arthur 
Mitchell  that  he  will  be  a  very  diligent  student  indeed,  and 
a  very  fortunate  man  who  advances  before  them  in  such 
knowledge,  although,  I  suppose,  some  day  even  this  must  be 
done. 

It  does  not  seem  at  all  probable  that  we  shall,  at  any  time,  be 
able  to  affect,  in  anv  substantial  way,  meteorological  conditions, 
but  this  is  rather  hastily  expressed :  we  have,  unquestionably, 
altered  the  climate  of  a  large  portion  of  Englandl  Drainage 
has  removed  many  sorrows  from  the  population — fever,  ague, 
rheumatism,  and  the  various  affections  which  we  put  usually 
under  the  word  cold.  How  much  these  surface  changes,  which 
may  be  called  geological,  have  affected  the  atmosphere,  so 
as  to  alter  the  rain-f aU,  may  not  be  so  clear.  Interesting  data, 
however,  have  been  collected  by  Mr.  Alfred  Fryer  of  late 
years,  showing  that  the  effect  in  some  cases  has  been  consider- 
able. 

We  can  sometimes  affect  meteorological  influences  by  the  use 
of  cannon-balls,  shooting  our  enemies  in  the  air,  as  we  shoot 
other  enemies,  for  instance,  in  the  case  of  the  waterspout,  or 
by  the  use  of  explosions,  set  the  atmosphere  shivering  until  it  can 
no  longer  contain  its  rain.  Shall  we  ever  be  able  to  influence  the 
greater  storms  of  the  world,  those,  for  instance,  that  come  and 
sweep  over  the  continent  of  Europe  t  There  may  be  a  place 
where,  like  other  things,  storms  begin  in  infancy,  and  like  other 
infants,  they  may  have  very  tender  lives,  which,  in  their  case^ 
it  would  not  be  wicked  to  destroy. 

One  can  scarcely  avoid  at  tnis  time  pointing  to  geological 
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phenomena  as  deeply  affecting  human  life.  In  onr  own  life- 
time we  have  heara  of  violent  changes  in  certain  parts  of  the 
world,  and  only  last  month  of  some  of  the  most  frightf al  occur- 
rences to  which  nature  has  ever  subjected  any  known  portion 
of  land.  Such  changes  must  affect  the  health  of  those  who 
survive  the  catastrophe,  such  as  that  in  Java,  because  of  the 
change  of  surface,  and  the  destruction  of  the  usual  healthy 
condition  of  the  soil,  as  well  as  the  interruption  to  the  usual 
supply  of  food. 

But  the  condition  of  the  surface  of  the  ground  and  the  influ- 
ence of  the  violent  phenomena  are  subjects  of  themselves  too 
interesting  to  be  spoken  of  in  a  fragmentary  manner,  although 
the  second  of  these  may  happily  have  little  interest  for  us  who 
live  in  a  country  where  the  minutest  vibrations  only  are  observed 
in  its  foundations.  The  first  of  these,  viz.,  the  condition  of  the 
surface,  is  one  that  can  never  cease  to  deserve  our  attention,  as 
its  preservation,  with  its  due  amount  of  heat  and  of  moisture, 
must  always  be  to  us  of  the  greatest  importance.  (Much 
interesting  matter  on  this  subject  will  be  found  in  Keeker's 
^  Epidemics  of  the  Middle  Ages.")  I  shall  finish  by  remarking 
only  that  we  have  still  much  to  learn  regarding  the  effect  of 
surface  on  the  air,  and  I  hope  that  some  papers  will  be  read  on 
this,  bringing  us  up  to  the  latest  period,  since  a  good  deal  of 
attention  nas  been  given  to  it,  but  1  cannot  here  bring  forward 
the  work  done  in  Oermany  and  in  America,  having  been  com- 
pelled to  go  for  a  holiday  at  a  time  when  in  ordinary  cases  I 
would  have  been  laboriously  collecting  from  all  sources  matter 
for  your  instruction  and  entertainment.  I  have  more  matter 
in  hand,  but  I  trust  that  for  the  present  I  have  brought  forward 
subjects  enough,  although,  in  a  fresher  state  of  heaKh,  I  might 
have  attempted  to  press  more  on  your  attention. 

There  is,  however,  one  subject  on  which  I  have  promised  tc 
say  something — ^it  is  smoke.  I  might  have  given  all  the  time 
to  it,  but  I  shall  only  repeat  what  I  have  said  in  late  reports, 
that  the  new  modes  of  treating  coal  point  to  a  time  when  the 
products  will  be  so  valuable  that  the  heat  may  be  considered 
as  a  waste  product,  and  smoke  absurdly  extravagant.  People 
take  these  ideas  too  slowly — ^men  wait  and  wait ;  and  they  will 
consider  how  to  save  coal  when  it  is  done,  and  how  to  preserve 
health  when  they  are  dying.  Even  places  to  which  you  resort 
for  health  are  defiled  by  the  blackest  smoke.  Can  you  not 
show  a  preference  for  steamboats  which  have  some  care  for 
appearance  and  comfort  in  this  respect,  if  such  steamboats  are 
to  be  found.  Perhaps  the  newest  ideas  are  less  applicable  on 
sea,  at  any  rate  much  may  be  done  there ;  and  on  land  I  hope 
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that  manufacturers  will  not  neglect  new  ideas,  lest  they  find 
too  late  that  trade  has  left  them* 


Sir  Jambs  Watson  proposed  a  vote  of  thanks  to  Dr.  Smith  for  his 
interesting  and  important  address.  Dr.  Smith,  he  said,  had  devoted  a 
long  lifetime  to  the  elucidation  of  these  important  questions,  and  he 
had  made  very  great  discoveries  in  manj  of  them — discoveries  which 
had  been  of  great  importance  to  science.  Much  credit  was  due 
to  him  for  what  he  had  done  in  regard  to  the  ventilation  of  mines. 
His  information  to  the  Home  Secretary  and  the  Local  Board  was  of 
such  a  description  that  it  was  carried  into  effect,  and  had  been  the 
means  of  saving  many  valuable  Hves.  He  believed  they  were  much 
indebted  to  Dr.  Smith  also  for  the  knowledge  that  they  had  of  the 
atmosphere^  and  its  connection  with  health  or  disease.  The  lecturer 
had  done  much  in  the  cause  of  science,  and  consequently  the  opinions 
which  he  had  given  them  in  the  lecture  that  morning  were  of  the  very 
greatest  importance,  and  deserved  their  most  serious  consideration. 
Dr.  Smith's  remarks  upon  oxidation  in  the  prevention  of  disease  and 
in  the  promotion  of  health  were  such  as  were  worthy  of  being  con- 
sidered, and  should  be  put  into  effect  by  every  person.  He  thought 
they  should  all  use  their  influence  as  much  as  possible  to  promote  it 
among  their  friends  and  especially  among  the  working  classes. 
These  observations  were  very  valuable  in  a  town  like  Glasgow, 
where  there  was  a  considerable  amount  of  population  who  were  not 
without  the  need  of  hints  upon  the  subject.  When  he  was  con- 
nected with  carrying  out  the  Improvement  Trust  in  Glasgow  one 
difficulty  he  had  to  contend  with  was  liot  only  the  closing  of  windows, 
but  the  objection  of  the  people  to  go  into  better  houses.  There  had 
been  a  very  great  improvement  in  Glasgow  in  this  respect.  He 
thought  Dr.  Smith's  remarks  in  regard  to  the  purification  of  rivers 
were  well  deserving  of  the  attention  of  our  local  authorities.  There 
would  be  great  dimculty  in  meeting  the  enormous  expenses  which 
they  would  incur  were  they  to  follow  out  any  of  the  proposals 
that  had  been  made  by  the  engineers  hitherto.  Probably  a  couple  of 
millions  would  be  required  before  it  could  be  effected.  Experiments 
were  now,  however,  being  carried  on  which  he  hoped  would  have  the 
effect  of  showing  them  the  mode  which  should  be  adopted.  Dr. 
Smith's  remarks  upon  smoke  were  most  valuable.  If  he  were 
correct  that  the  value  of  smoke  will  be  such  as  to  induce  every 
consumer  to  change  their  present  mode  and  abolish  open  grates,  he 
was  sure  it  would  be  the  greatest  blessing  which  they  could  obtain. 
Every  manufacturing  town  was  polluted  with  it,  and  in  Glasgow  it 
was  becoming  every  day  more  and  more  a  subject  of  annoyance — to 
such  an  extent  that  the  people  in  Glasgow  were  actually  going  to  the 
outskirts  of  the  town  to  avoid  the  smoke  as  well  as  the  rates.  Any 
improvement  in  this  direction  would  be  of  the  very  greatest  impor- 
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tanoe  to  Glasgow  and  eyerj  other  manufacturing  town  tiuoughout 
the  kingdom. 

Dr.  Cahsbok,  M.P.,  Glasgow,  seconded  the  motion.  He  hoped  that 
if  Dr.  Smith  did  take  the  smoke  nuisance  in  hand  he  would  not  confine 
himself  to  Glasgow,  but  go  into  the  surroundins;  districts,  and  appljr 
his  sensitiye  noee  to  the  abominably  foetid  smokes  which  were  to  be 
seen  rising  on  every  side  from  bins  of  burning  shale  and  other  refuse, 
and  try  if  he  could  do  something  to  render  l3e  in  the  country  imme- 
diately surrounding  Glasgow  at  least  as*  tolerable  as  it  was  in  the 
town.  The  address  which  had  been  read  by  Dr.  Smith  was  particuhirly 
valuable  at  the  present  time,  when  the  relations  between  chemistry 
and  sanitation  were  undergoing  a  very  considerable  change.  The 
purely  chemical  school  of  Liebig,  which  pointed  out  the  importance  of 
pure  air  and  pure  water  as  weU  as  it  possibly  could  be  pointed  out, 
had  given  way  to  a  large  extent  to  the  zymotic  and  vital  school  of 
Pasteur.  So  long  ago  as  1848,  Dr.  Smith  suspected  that  not  to 
impure  gases  alone  were  they  to  attribute  outbreaks  of  disease.  He 
was  glad  to  see  that  although  in  this  country  the  vital  philosophy,  as 
regards  disease  and  sanitation,  of  Pasteur  had  not  made  such  great 
way  as  it  had  done  on  the  other  side  of  the  Channel,  yet  very  im- 
portant contributions  had  been  made  to  it  by  two  men  in  this  country. 
One  of  these  contributions  was  that  of  Professor  Tyndall,  who  had 
done  most  important  service  in  the  vital  analysis  of  air ;  and  the 
other  service  to  which  he  referred  was  that  of  Dr.  Angus  Smith,  who 
had  invented  a  process  for  the  vital  analysis  of  water,  which  he 
thought  they  might  look  upon  as  a  fresh  starting  point  to  sanitarians 
in  their  search  for  a  test  ot  pure  water. 

The  Ohaibicait,  in  conveying  the  vote  of  thanks  to  Dr.  Smith, 
referred  specially  to  what  he  had  said  as  to  the  utilisation  of  sewage. 
He  himself  had  for  many  years  been  interested  in  that  subject.  He 
had  seen,  and  did  see,  the  sewage  of  a  population  of  80,000  utilised 
with  the  best  results.  Land  which  before  it  was  so  utilised  was 
worth  25s.  per  acre  was  now  giving  a  much  larger  retuiTL  Land  had 
been  purchased  by  the  Local  Board  under  whom  it  was  worked  at  % 
cost  of  X180,000.  The  interest  upon  that  money  was  being  paid. 
The  land  itself,  which  formerly  would  only  bear  one  ox  or  half  an  ox 
per  acre,  was  now  bearing  food  for  3J  oxen  per  acre,  and  food  was 
being  provided  for  the  people,  and  abundance  of  milk  was  being  sent 
from  the  farm  for  the  use  of  the  people.  Again,  before  the  farm 
came  into  operation,  there  was  only  one  person  occupied  for  every  50 
acres,  whereas  now  occupation  was  provided  for  one  person  on  every 
four  or  five  acres.  There  was  therefore  abundance  of  employment, 
and  a  very  large  production  of  animal  food  for  the  people,  and  there 
was  a  large  an^ount  of  money  paid  to  the  original  owners,  who  had 
been  made  rich  men,  while  the  sewage  of  the  district  had  been 
entirely  utilised  at  veir  moderate  expense  to  the  district.  He  con- 
tended that  a  town  had  no  right  to  discharge  and  to  destroy  that  large 
amount  of  ammonia  spoken  of  by  the  lecturer,  and  if  it  were  so  they 
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were  doing  their  country  a  very  serious  injury,  for  which  they  ought 
undoubtedly  to  be  called  to  account.  Until  they  took  care  to  keep 
at  home  for  their  own  purposes  at  least  a  large  amount  of  the 
ammonia  that  had  been  referred  to,  they  would  not  be  doing  their 
duty  as  citizens.  On  the  part  of  the  audience,  and  on  his  own,  he 
had  to  convey  to  Dr.  Angus  Smith  a  hearty  vote  of  thanks  for  the 
paper  he  had  read. 

Dr.  Akgvs  Smith,  in  acknowledging  the  conlpliment,  said  he  was 
afraid  that  Dr.  Cameron,  in  his  extreme  courtesy,  had  given  him 
credit  for  some  things  which  must  be  referred  to  others.  He  cer^ 
tainly  was  working  upon  the  analysis  of  water,  and  thought  he  had 
found  some  things  which  he  believed  were  new ;  but  he  was  afraid 
lest  Dr.  Koch  should  imagine  that  he  (Dr.  Smith)  claimed  the  gelatine 
process,  and,  therefore,  he  was  anxious  to  say  that  Dr.  Koch  had  the 
entire  credit  of  having  begun  the  use  of  gelatine  in  this  department. 


On  "  7%tf  comparative  merits  of  Fine  and  Coarse  Flowr  as  articles 
^Foodfby  William  Wallace,  Ph.D.,  F.KS.E.,  F.O.S^ 
F.I.C. 

Having  occasion  to  visit  frequently  one  of  the  lowest  quarters 
of  this  city,  I  have  often  been  struck  with  the  very  large  pro- 
portion of  children  in  this  locality  who  are  **  ricketty,"  or  have 
their  bones  deformed  from  the  absence  of  a  sufficient  proportion 
of  phosphate  of  lime  to  give  them  stability ;  and  although  this 
is  perhaps  rather  a  medical  than  a  chemical  question,  I  venture 
to  introauce  it  to  the  members  of  this  Congress  in  the  hope  that 
some  good  may  result,  if  not  from  the  paper  itself,  at  least  from 
the  discussion  to  which  I  trust  it  will  give  rise. 

I  am  well  aware  that  the  disease  popularly  called  rickets  is 
not  confined  to  any  part  of  this  city,  nor  to  any  particular  city 
or  town,  altough  it  appears  to  be  more  prevalent  in  certain 
localities  than  in  others.  It  is  found  wherever  children  are 
brought  up  on  deficient  diet ;  in  crowded,  ill-ventilated  apart- 
ments ;  in  streets  in  which  the  air  is  more  or  less  tainted,  and  in 
which  the  sun  is  seldom  seen,  where  there  is  no  ground  for 
exercise  but  the  dirty  street ;  in  short,  where  all  that  is  pure, 
all  that  is  beautiful,  all  that  is  requisite  for  the  healthy  grovd^h 
of  the  soul  as  well  as  the  body  is  banished.  It  is  a  disease  that 
is  rarely  met  vrith  in  the  cnildren  of  the  upper  and  middle 
classes,  or  those  of  the  poor  who  are  brought  up  under  more 
favourable  sanitary  conditions  than  those  I  have  mentioned. 
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The  healthiest  children,  and  the  most  robust  men  and  women, 
are  those  living  in  agricultural  districts,  who,  though  eating 
the  coarsest  of  food  and  enjoying  the  fewest  of  the  luxuries  of 
life,  have  a  pure  atmosphere  to  breathe,  plenty  of  sunlight,  and 
free  exercise  for  their  umbs  from  the  moment  they  are  able  to 
crawl  out  of  the  open  cottage  door.  Now  I  cannot  for  a 
moment  doubt  that  the  general  insanitary  conditions  of  life 
of  the  city  child  have  a  most  powerful  influence  in  bringing 
about  the  development  of  this  melancholy  disease,  which  always 
results  in  a  greater  or  less  degree  of  dif oi^  of  the  lowir 
limbs;  yet  1  hold  that  the  defective  nutrition  which  is  the 
direct  cause  of  it  depends,  to  some  extent  at  least,  on  the  defici- 
ency in  the  food  oi  those  mineral  constituents  which  are  as 
essential  as  the  flesh-formers  and  heat  producers.  Every  article 
of  diet,  whether  animal  or  vegetable,  has  its  own  mineral  con- 
stituents, and  these  vary,  not  only  in  quantity,  but  very  mark- 
edly in  their  nature  and  proportion.  In  some  the  leading 
ingredients  are  phosphoric  acid  and  lime,  or  phosphoric  acid 
and  potash ;  while  in  others  we  find  chiefly  all^line  salts.  In 
milk,  the  food  specially  provided  for  the  young,  not  only  is  the 
saline  matter  excessive,  constituting  5  or  6  per  cent,  of  the 
entire  dry  substance,  but  there  is  a  large  proportion  of  phos- 
phate of  lime,  the  leading  constituent  of  bone.  Hence  it  is  a 
lair  inference  that  any  food  or  mixed  diet  which  does  not 
provide  this  compound  in  sufiicient  quantity  is  unwholesome 
for  the  young,  and  is  probably,  although  in  a  less  degree, 
unsuitable  for  healthy  adult  life. 

I  may  here  quote  an  analysis  by  Marchand  of  the  femur  or 
thighbone  of  a  ricketty  child. 

Cartilage 72-20 

Fat 7-20 

Phosphate  of  lime 14*78 

Phosphate  of  magnesia *80 

Carbonate  of  lime 3*00 

Sulphate  of  lime.  Chloride  of)  g /%« 
sodium,  oxide  of  iron,  and  loss) 

100-00 

In  contrast  to  this,  the  same  bone  in  a  subject  free  from  this 
disease  contains,  instead  of  the  20*6  per  cent,  of  earthy  matter 
given  above,  64  per  cent,  of  ash,  consisting  of  the  same  salts, 
and  very  nearly  m  the  same  proportions.  In  rachitis^  therefore, 
the  effect  is  due  to  the  diminution  in  the  quantity  of  the  phos- 
phate of  lime  and  other  salts,  and  not  to  the  absence  oi  any 
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particular  ingredient,  or  the  abnormal  introduction   of  any 
foreign  constituent. 

An  attempt  was  made  some  years  ago  by  some  medical  men 
and  chemists  to  show  that  the  hardness  of  water  supplied  in 
towns  and  cities  had  an  important  bearing  on  the  subject  we  are 
discussing ;  and  statistics,  which,  it  has  oeen  well  said,  can  be 
made  to  prove  anything,  were  collected,  in  which  it  was  ap- 
parently shown  that  the  general  health  of  the  inhabitants  of 
towns  in  which  hard  water  was  used,  was  better  than  those 
using  soft  water.  More  careful  and  general  observation  has, 
however,  completelv  demolished  the  theory,  while,  on  the  other 
hand,  it  has  been  shown  on  evidence  which  has  been  considered 
satisfactory  to  physicians  of  the  highest  standing  in  their  pro- 
fession, that  the  constant  use  of  certain  very  hard  waters,  and 
especially  those  containing  an  excessive  proportion  of  sulphate 
of  lime,  gives  rise  to  disorders  of  a  somewnat  serious  description, 
particularly  in  old  people.  Now,  in  regard  to  the  particular 
disease  of  which  I  have  spoken,  water,  eitner  hard  or  soft,  unless 
contaminated  by  sewage,  contains  no  phosphate  of  lime,  or  at 
most,  only  the  most  minute  trace,  which  can  be  detected  only 
by  the  most  delicate  chemical  tests.  Then,  in  regard  to  lime, 
which  is  at  least  one  of  the  constituents  of  phospnate  of  lime, 
let  us  see  how  much  of  it  there  is  in  hard  waters  as  compared 
with  soft.  Taking  the  whole  of  the  lime  as  carbonate,  hard  water 
supplies  contain  12  to  20  grains  per  gallon,  soft  waters  1  to  5 
grains,  and  those  of  medium  hardness  5  to  12.  Now  the  quantity 
of  water  consumed  in  food  or  otherwise  by  an  average  human 
being  may  be  taken  at  40  ounces,  or  quarter  of  a  gallon  per  day. 
This,  I  should  explain,  does  not  include  milk,  oeer,  wine  or 
spirituous  liquids,  but  only  the  water  used  for  drinking,  and 
that  mixed  with  our  food.  It  follows,  then,  that  in  a  hard 
water  town,  such  as  London,  where  the  hardness  is  about  16 
degrees,  the  total  quantity  of  lime  taken  as  carbonate  may 
amount  to  4  grains  per  day,  while  in  Glasgow  it  is  little  more 
than  i  of  a  grain.  In  regard  to  children,  who  require  relatively 
to  their  size  much  more  mineral  food  than  grown  persons,  there 
is  comparatively  Uttle  water  used,  while  milk  enters  very  largely 
into  the  diet.  20  ounces  of  milk  per  day  is  quite  a  moderate 
quantity  for  a  growing  child  of  four  to  eight  years,  and  this 
quantity  contains  upwards  of  50  grains  of  saline  matter,  a  large 
proportion  of  which  is  phosphate  of  lime.  Now  as  regards  this 
particular  ingredient,  the  quantity  taken  by  a  child  in  milk 
alone  in  one  day  will  equal  that  introduced  in  the  water,  be  it 
hard  or  soft,  consumed  oy  a  grown  person  in  about  10  years. 
But  possibly  the  Ume  in  water  might  be  useful  in  making  up 
the  deficiency  of  that  ingredient  in  certain  articles  of  food ;  and 
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it  is  the  fact  that  many  substances  of  common  consumption, 
such  as  bread,  while  they  contain  much  phosphoric  acid,  have 
in  their  composition  comparatively  little  hme.  But  even  bread 
contains  some  Ume ;  takmg  it  as  carbonate,  as  we  did  in  the 
case  of  water,  a  pound  of  bread  of  an  ordinary  description  con- 
tains about  4  grains,  while  other  common  articles  of  diet  have 
a  much  larger  proportion.  I  give  here,  in  a  tabulated  form,  a 
list  of  a  few  articles  of  diet,  with  the  proportion  of  mineral 
matter,  or  ash  in  each,  and  also  the  proportion  of  lime  and 
phosphoric  acid  in  100  parts  of  the  ash  :  — 


^percent. 

In  100 

1  parts  of  aab. 

ML 

i 

Lime. 

Ilkosphorie  Add. 

Flour    

•8     

3-4      ... 

...     60-7 

Oatmeal   

21     

8-5     ... 

...     42-4 

Barley  

1-1     

3-4     ... 

...    29-9 

Rice  

•5    

7-2      ... 

...     60-2 

Indian  Com... 

2-0    

3-1     ... 

...    44-5 

Peas  

3-0 

Potatoes    

11     

lto4   ... 

...  15  to  20 

Turnips    

•8     

7  to  35  ... 

...    3  to  8 

Carrots 

1-0     

6  to  12... 

...    8  to  12 

Beetroot    

•9    

4-8     ... 

...      2-8 

Cabbage   

1-2     

11  to  23... 

...  10  to  20 

Apples  

•4 

Gooseberries... 

•5 

Grapes 

•4 

Figs  

2-3 

Dates    

1-6 

Milk,  Cow's  ... 

•7     

,     17-3     ... 

...    28-4 

„    Woman's 

*1D      ...... 

42      ... 

...    32-4 

Cheese,  Swiss.. 

5-1     

17-8     ... 

...    20-4 

Eggs 

1-3    

10      ... 

...      33 

Beef 

5       

5-1      ... 

...    39-3 

Veal 

4-5    

2 

...      48 

Mutton 

3-5 

Pork 

1-5    

7 

...      42 

Tea  

5-5    

8  to  11... 

...      8  to  17 

Coffee   

4-5     

,    4  to  6   ... 

...     10  to  11 

Cocoa    

3-5    

11       ... 

...    29-6 

The  estimated  total  amount  of  mineral  matter  consumed 
daily  by  a  grown  person  is  170  grains,  and  I  calculate  that  this 
quantity  of  ash  oi  an  average  diet  will  contain  lime  equal  to 
33  grains  of  carbonate,  so  that  the  four  grains  taken  in  hard 
water  would  make  no  appreciable  difference. 
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In  all  the  articles  of  food  I  have  mentioned  phosphoric  acid 
is  a  prominent  inj?redient,  and  in  some  it  constitutes  at  least 
half  the  weight  of  the  total  mineral  matter.  But  I  have  to 
point  out  that  all  the  flesh-forming  constituents  of  these  ali- 
mentary substances  contain  phosphorus  in  organic  combination, 
and  this  appears  in  the  ash  as  phosphoric  acid.  In  like  manner, 
the  urine,  which  contains  the  partially  oxidized  products  of  the 
wasted  tissues  of  the  body,  has,  as  one  of  its  leading  components, 
phosphoric  acid,  existing  partly  as  phosphate  of  hme,  partly  as 
phosphate  of  magnesia  and  ammonia,  and  partly  in  the  free 
state.  It  is  therefore  natural  that  we  should  find  in  the  ash  of 
most  articles  of  food  phosphoric  acid  largely  in  excess  of  that 
proportion  which  would  be  required  to  combine  with  the  lime 
that  is  present. 

Of  all  the  substances  used  for  food  by  ciyilized  nations  none 
is  so  uniyersally  or  so  largely  consumed  as  wheaten  flour,  and 
yet  there  are  few  which  contain  so  small  a  proportion  of  mineral 
matter.  If  we  take  the  dry  substance  in  each  article  (for  many 
yegetables  and  fruits,  for  example,  contain  80  to  90  per  cent,  of 
water)  I  think  there  is  none  which  contains  so  little  ash  as 
wheat,  with  the  single  exception  of  rice,  and  even  it,  as  I  shall 
presently  show  you,  has  more  mineral  matter  than  the  finest 
flour.  The  dry  substance  of  milk  contains  about  6  per  cent,  of 
ash,  of  eggs  5  per  cent.,  of  potatoes  4  per  cent.,  oi  turnips  11 

FT  cent.,  of  carrots  9  per  cent,  and  of  cabbage  11  per  cent, 
think  it  is  a  fair  inference  that,  as  wheat  contains  naturally 
a  comparatively  small  proportion  of  mineral  matter,  we  should 
not  use  means  to  reduce  it  materially. 

.  It  will  be  useful  here  to  give  two  analysis  of  wheat^  which 
I  made  some  time  since.  The  first  is  of  a  sample  of  the  finest 
Hungarian  wheat^  such  as  is  used  for  producing  the  highest 
quality  of  Austrian  or  Hungarian  flour ;  the  second  is  a  mixture 
of  Scotch,  American,  and  Baltic  wheats,  such  as  is  used  for 
making  flour  of  ordinary  quality  in  Glasgow. 

Analysis  of  Wheat. 

Hungarian.  Mixed  Scotch,  &c 

Albuminous  compounds     ...  12*29       11*17 

Fat  or  oil 1*90       1*96 

Starch,  &c 70*50       70*97 

Vegetable  fibre  2*16       2*36 

Ash  or  mineral  matter  1*53       1*75 

Water 11*62       11*79 


100*00       100*00 


Phosphoric  acid  in  the  ash...         '70       *74 
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There  is  here  a  difference  of  one  per  cent,  in  the  flesh-forming 
or  albominoos  compounds  in  favour  of  the  Hungarian  wheats 
and  about  '2  per  cent,  in  the  ash  in  favour  of  the  mixed  sample. 
The  other  ingredients  do  not  differ  materially. 

I  made,  at  the  same  time,  analyses  of  the  flour  obtained  from 
each  of  these  wheats ;  the  Hungarian  being  the  finest  and 
whitest  flour  obtainable  by  the  Austrian  system  of  grinding, 
while  that  from  the  mixed  wheat  was  simply  a  good,  white, 
Glasgow-made  flour.  The  prices  of  these  flours  are  at  the  pre- 
sent time,  respectively  48s.  and  358.  per  280  lbs.,  or  per  pound 
2'06  pence  and  1'5  pence.  In  round  numbers  the  relative  prices 
are  4  and  3.  We  should  expect,  therefore,  to  find  the  dearer 
flour  much  more  nutritious  than  the  other,  or  to  have  some  other 
quality  to  recommend  it. 

Here  are  the  chemical  anaysis  of  the  two  samples : — 

Analysis  of  FiiOub, 

Hunffarian.  Mixed  Scotch,  Sec, 

Albuminous  compounds 10*62  10*04 

Fat  or  oil 1*40  1*69 

Starch,  &c 75*35  73*92 

Vegetable  fibre  trace  trace 

Ash -38  -85 

Water 12*25  13-50 

100*00      100*00 

Phosphoric  acid  in  the  ash...         '14       '34 

Let  us  compare  these  two  analyses.  In  the  Hungarian  flour 
we  have  a  larger  proportion  of  albuminous  compounds,  to  the 
extent  of  *58  per  cent. ;  while  in  the  Glasgow-made  flour  we 
have  a  little  more  oil,  and  more  than  double  the  proportion  of  ash. 
This  white  Hungarian  or  Austrian  flour  has  actually  less 
mineral  matter  than  rice,  which  contains  *5  per  cent.,  and  which 
is  distinguished  among  vegetable  productions  for  its  veiy  small 
proportion  of  this  constituent.  I  may  here  say  that  some  of 
the  millers  in  the  United  States,  having  adopted  the  Austrian 

?stem  of  milling,  are  producing  a  similar  quality  of  flour,  and 
found  in  a  remarkably  fine  and  white  sample  of  American 
fiour — 

Albtmiinous  compounds 10*62 

Fat  or  oil 1*14 

Starch,  &c 74*34 

Ash 34 

Water 13*56 

100*00 
Phosphoric  add  in  ash  -18 
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Wheat,  as  we  have  seen,  contains  from  1^  to  1}  per  cent,  of 
ash,  but  it  is  very  uneqnallj  distributed  in  the  ^rain.  The  outer 
part  contains  by  far  the  larger  proportion  of  mineral  matter, 
and  it  is  also  more  nutritious.     In  illustration,  I  quote  some 

grures  selected  from  researches  made  by  Messrs.  Ljawes  and 
ilbert,  the  well-known  agricultural  chemists.  I  may  say  that 
the  wheat  was  grown  by  themselves,  and  contained  1*9  per  cent, 
of  ash. 


Mill  Phxlucta.  Ploportion  for     Ash  per  oont.    Albominous 

100  of  gniD.  Gornxwonds. 

1.  Wirel  51-2 

2.  „    2  24-8 

8.      „    3  1-7 

4  Tails 1-6 

5.  Fine  sharps  or  middlings  3*3 

6.  Coarse  sharps    ••  3*3 

7.  Fine  pollard  1*8 

8.  Coarse  pollard  6*7 

9.  Long  bran    5*0 


71  ...  10-19 

•74  ...  10-56 

-82  ...  1112 

1-04  ...  11-62 

2*19  ...  13-81 

3-93  ...  16-12 

5*46  ...  15-25 

6*56  ...  15-12 

7-14  ...  15-00 
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I  have  ventured  to  introduce  this  subject  to  the  Congress, 
because  I  think  it  is  a  most  important  one,  and  because  we  in 
Glasgow  suffer  especially,  as  I  tnink,  from  the  use  of  excessively 
fine  and  correspondingly  dear  flour.  For  my  own  part,  I 
never  eat  white  oread  if  I  can  get  what  is  called  household,  or 
still  better,  whole-wheat  bread ;  and  I  think  a  little  education 
would  incline  the  general  taste  in  the  same  direction.  But  it  is 
the  fact,  that  the  people  of  Glasgow,  and  particularly  the  work- 
ing classes,  eat  nothing  but  the  nnest  bread,  rejecting  the  good, 
honest,  and  eminently  wholesome  bread  made  from  home-made 
flour,  as  if  it  were  unfit  for  human  food.  I  have  heard  it  said, 
that  natural  instinct,  in  this  as  in  other  matters,  is  an  infallible 
^de,  and  that  theie  must  be  something  great  and  good  in  fine 
flour,  although  the  chemist  cannot  discover  it,  whicn  causes  it 
to  be  so  much  prized.  For  my  part  I  say  it  is  not  an  instinct, 
but  a  mere  fashion ;  and  one  as  pernicious  and  absurd  as  tight 
lacing  in  our  own  country,  or  the  compression  of  the  feet  of 
women  in  China. 

It  is  greatly  to  be  regretted  that  the  use  of  oatmeal  is 
gradually  but  surely  being  given  up  by  the  working  classes  in 
ocotlano,  especially  in  large  towns ;  and  there  (cannot  be  a  doubt 
that  the  liberal  use  of  pomdge  and  milk,  as  contrasted  with  white 
bread  and  tea,  would,  m  a  great  measure,  prevent  the  develop- 
ment of  the  disease  to  whioi  I  referred  at  the  commencement 
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of  this  paper,  and  would  improve  the  general  health  of  the 
people.  Can  nothing  be  done  to  arrest  the  displacement  of  the 
wholesome  and  strengthening  national  food  by  articles  which  are 
radically  defective  t 


Mr.  T.  H.  Habsissoit  (Liverpool),  remarked  that  the  Bread 
Eeform  League  were  doing  veij  good  work  in  the  direction  indicated 
by  Dr.  Wallace. 

Mr.  G.  W.  MmB  (Glasgow),  said  the  reason  why  people  preferred  the 
fine  wheat  was  that  the  brown  loaf  was  charged  at  the  same  price  as 
the  fine  loaf,  and  the  people  did  not  like  to  pay  the  same  money  for 
what  they  knew  cost  less.  He  himself  never  used  anything  but  wheat 
and  meal  bannocks  and  oatmeal  cakes. 

Mr.  J.  J.  GoLBMAir,  F.G.S.,  pointed  out  the  danger  of  com  fiour  for 
children.  That  flour  was  deprived  of  its  most  essential  constituents, 
and  he  had  know  cases  where  children  were  almost  exclusively  fed 
on  it.  The  inevitable  restdt  had  proved  to  be  insufficient  nutrition, 
and  the  consequences  serious. 

The  Chaibmak  said  Dr.  Wallace  had  called  attention  to  the  supply 
of  hard  and  soft  water  as  affecting  the  bone  matter.  He  only  wished 
to  make  one  observation  borrowed  from  the  late  Professor  Clark,  of 
Aberdeen.  The  professor  had  a  very  strong  opinion  in  regard  to  the 
yalue  of  soft  water,  and  he  invented  a  process  for  the  softening  of 
it.  When  he  was  examined  on  the  subject  by  a  Committee  of  the 
House  of  Commons  he  was  asked  whether  the  loss  of  hme  by  using 
soft  water  would  not  prevent  the  growth  of  bone?  To  this  the 
professor  rephed :  *'  The  water  at  Aberdeen  is  about  the  softest  ia 
the  kingdom,  and  the  people  of  Aberdeen  are  the  largest  boned  of  Her 
Majesty's  subjects."  The  Chairman,  speaking  on  the  question  of  food, 
said  he  used  oatmeal  daily,  but  he  feared  they  saw  already  indications 
of  deterioration  in  fibre  in  large  towns  from  the  excessive  use  of  tea 
and  fine  bread. 


On  "  Diginfection  ly  Heat^  with  Description  of  a  New  Disin- 
fecting Chamber*^  by  James  Adams,  M.D.,  L.B.C.S.K| 
F.F.RS.G. 

To  Dr.  W.  Henry  of  Manchester  is  due  the  merit  of  con- 
ceiving and  demonstrating  by  actual  trials  the  fact  that  heat 
destroys  or  neutralises  the  morbific  matter  of  certain  communi- 
cable diseases.  In  1832  (Phil.  Mag.,  vols,  x-xi)  he  published 
the  results  of  experiments,  showing  that  cow-pock  matter  be- 
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comes  totally  inert  after  an  exposure  of  some  hours  to  a  tempe- 
rature of  140®  F.,  and  that  clothing  designedly  infected  with 
scarlatina  and  typhus  contagium  was  afterwards  worn  with  no 
bad  results  by  individuals  likely  to  be  susceptible,  such  clothing 
having  previously  been  confined  for  som4  hours  in  a  temperature 
of  200®  to  206®  F. 

Since  the  time  of  Dr.  Henry,  various  methods  have  been 
employed  for  practically  utilising  his  richly  suggestive  concep- 
tion, but  in  some  instances  without  observance  of  his  precau- 
tions, of  which  more  hereafter.  Meanwhile,  a  short  reference 
to  the  nature  and  properties  of  the  matter  that  transmits  con- 
tagious disease  will  aid  my  description  of  a  new  Disinfecting 
Chamber  professing  to  have  some  important  distinctive  features. 

Of  the  constitution  of  morbid  poisons  we  are  as  ignorant  as  of 
that  of  prussic  acid  or  of  strychnine,  nor  is  it  probable  that  the 
knowledge,  if  we  possessed  it,  would  throw  any  light  on  their 
mode  of  action,  so  far  as  relates  to  the  essential  morbific  prin- 
ciple. We  are  well  acquainted  with  their  chemical  composition 
without  in  any  way  understanding  how  they  act  so  powerfully 
on  the  animal  system ;  but  we  know  they  are  capable  of  being 
decomposed  by  weak  chemical  agents,  and  renaered  inert  by 
temperatures  of  about  200®  F.,  and  therefore  that  their  consti- 
tution is  not  stable,  and  that  they  are  held  together  by  very 
feeble  affinities. 

That  conta^on  is  connected  with  the  diffusion  of  oganisms 
possessing  vitality  may  now  be  assumed  as  an  establishedaxiom. 
This  doctrine,  known  as  the  "  Germ  Theory,"  is  usually  ascribed 
to  Pasteur,  and  it  is  undeniable  that  he  is  entitled  to  pre-emi- 
nence in  enunciating  the  truths  on  which  the  doctrine  is  now  so 
soundly  based.  But  the  notion  was  held  as  far  back  as  200 
years  ago,  and  originated  with  Kircher,  who  advanced  the  view 
that  animalcules  or  acari  diffused  through  the  atmosphere  was  the 
true  originating  cause  of  epidemic  and  contagious  (fiseases.  His 
opinion  was  endorsed  by  Liinnaeus,  and  advocated  by  other  emi- 
nent men,  but  did  not  meet  acceptance  among  physicians.  On 
the  contrary,  it  was  by  them,  until  a  recent  date,  held  that  there 
existed  a  deleterious  principle  or  medium,  vaguely  expressed  by 
such  terms  as  "  f omites,"  '*  virus,"  "  effluvium,"  &c.,  which  be- 
came contagious  or  epidemic  by  some  occult  and  mysterious  in- 
fluence, some  "  corruption  of  air,''  or  some  spontaneous  change 
in  inanimate  matter.  And  it  is  illustrative  of  the  general 
notions  that  long  prevailed,  and  at  same  time  interesting  in  the 
present  connection  to  note,  that  Dr.  Henry,  who  devoted  much 
consideration  to  the  problem,  and  whose  name  is  so  honourably 
associated  with  the  subject  of  disinfection,  was  a  strong  dis- 
believer of  Kircher's  hypothesis,  and  characterised  it  as  singularly 
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nnsonnd — as  having  not  a  single  valid  analogy  to  confirm  it — 
and  as  being  at  vanance  with  all  that  is  known  of  the  diffusion 
of  volatile  contagion. 

So  late  as  1860  the  mysterious  something  that  originated  epi- 
demic and  contagious  disease,  was  a  matter  of  keen  controversy, 
and  was  generally  believed  to  have  its  most  probable  solution  m 
establishing  or  disproving  the  doctrine  of  Spontaneous  Genera- 
tion, regarding  which  the  views  of  the  illustrious  Liebig  were 
held  open  to  refutation  by  his  no  less  illustrious  contemporary, 
Pasteur.*  The  continuous  and  untiring  researches  of  Pasteur, 
aided  by  others,  and  at  a  later  date  very  materially  by  those  of 
his  able  expositor,  Ty"^*^'^  have  clearly  demonstrated  not  only 
the  fact  of  the  generation  of  certain  communicable  diseases  by 
living  organisms  or  "germs,"  but  have  gone  far  to  make  it  veiy 
probable  that  it  is  through  living  organisms  or  germs  that  all 
zymotic  diseases  are  propagated.     According  to  this  doctrine 

Eutrefaction  and  epidemic  disease  alike,  arise,  not  from  the  air 
nt  from  something  contained  in  the  air.  This  something  is 
not  a  vapour,  nor  a  gas,  nor  a  molecule  of  any  kind,  but  a  par^ 
ticle  or  bit  of  liquid  or  solid  matter  formed  by  the  aggregation 
of  atoms  or  molecules.  Tyndail  has  shown  that  the  air  is  at  all 
times,  even  when  free  from  microscopically  visible  particles, 
beset  with  much  smaller  ultrarmicroscopical  particles,  and  he 
alleges  that  air  from  which  the  particles  have  subsided — air 
which  is  *^  optically  pure"  as  determined  by  the  electric  beam — 
is  no  longer  capable  of  contaminating  liquids,  or  of  inducing 
fermentation  or  putrefaction.  From  such  facts  and  from  a  re- 
view of  the  whole  field  traversed  by  other  observers,  he  concludes 
that  these  particles  are  organisms,  the  germs  of  septic  Bacteria. 
**  The  thing  "  he  says,  ^'  which  we  vaguely  call  a  *  virus '  is  to 
all  intents  and  purposes  a  seed  *  *  *  as  surely  as  a  thistle 
rises  from  a  thistle  seed,  as  surely  as  the  fig  comes  from  the  fig, 
the  grape  from  the  grape,  the  thorn  from  the  thorn,  so  surely 
does  the  typhoid  virus  increase  and  multiply  into  typhoid  fever, 
the  scarlatina  virus  into  scarlatina,  the  small-pox  virus  into 
small-pox." 

This  '*  virus,"  these  particles  or  germs,  are  volatile — are  shed 
freely  from  infected  individuals  and  from  their  clothing,  and 
are  wafted  to  and  fro  by  aerial  currents.  Hence  all  appliances 
which  have  for  their  object  to  limit  the  spread  and  ensure  the 
destruction  of  these  germs  should  be  planned  with  special  pro* 
vision  for  this  dangerous  property  of  volatility  in  the  germs  of 
disease. 

While  the  hypothesis  of  spontaneous  generation  was  in  de- 

*  See  Addenda. 

U 
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pendence  and  under  anxious  discussion  throughout  the  scientific 
world,  heat  was  the  chief  agent  employed  to  determine  the 
actual  vitality  of  microscopic  forms  that  are  developed  so  abun- 
dantly in  infusions  of  organic  matter,  and  even  in  saline  solu- 
tions. And  while  there  was  a  general  consensus  to  the  effect 
that  heat  destroyed  the  evidence  of  vitality  drawn  from  active 
movements,  there  was  a  great  conflict  as  to  the  degree  and 
duration  of  heat  required.  Moreover,  there  was  a  renewed 
generation  of  the  same  forms  frequently  observed  in  the  liquids 
supposed  to  have  been  sterilised,  which  naturally  gave  rise  t^ 
the  belief  in  spontaneous  generation.  The  first  light  thrown 
on  this  perplexing  riddle  was  by  Professor  Cohn  of  Breslau, 
who  showed  that  confusion  and  contradiction  had  arisen  from 
having  failed  to  distinguish  the  grouping  germ  from  its  seed  or 
spores.  And  it  was  reserved  for  Professor  Tyndall  to  pulverise 
and  destroy  for  ever  the  doctrine  of  spontaneous  generation  by 
an  exhaustive  series  of  brilliantly  conceived  and  thoroughly 
conclusive  experiments.  He  showed  that  the  vitality  of  a  germ 
or  embryo  organism  and  its  disposition  to  development  was  a 
latent  property  dependent  on  different  conditions  of  spores,  age, 
dessication,  exposure  to  air  and  light,  &c.,  and  that  subject  to 
these  varying  conditions  there  were  required  varying  periods 
for  germination:  that  in  the  operation  of  boiling  that  was 
usually  adopted  for  their  destruction,  the  broods  or  crops  may 
overlap  each  other,  the  new  brood  making  its  appearance 
before  the  old  brood  died  away,  and  that  by  repeated  boilings 
at  short  intervals — ^and  not  by  prolonged  boilings— dealing  with 
each  successive  crop  as  it  springs  into  active  life,  there  was 
effected  ultimately  a  complete  destruction.  Finally  he  showed 
how  all  preceding  observers  had  failed  in  their  best  intended 
efforts  to  procure  a  condition  of  the  air  absolutely  or — ^as  he 
phrases  it— "  optically  pure'^;  and  with  this  necessary  condition 
of  purity  secured,  he  predicted  with  an  accuracy  that  has  not 
since  been  gainsaid,  that  there  never  would  again  occur  an 
example  of  so-called  spontaneous  generation. 

The  distinction  to  be  observea  between  the  seed  itself,  and 
the  developing  organism,  cannot  therefore  be  too  strongly  im- 
pressed on  the  mind  when  dealing  with  methods  of  germicide. 
Notoriously  the  growing  or  adult  organism  can  be  easily  de- 
stroyed. Not  so  the  seed.  The  contrasted  difficulty  has  been 
well  expressed  by  our  senior  city  member,  Dr.  Cameron,  in  his 
very  instructive  and  in  every  respect  excellent  monograph  on 
*^  Microbes."  Dr.  Cameron  says  *'  as  to  the  spores  which  they 
[ue.  the  developing  or  adult  organisms]  produce,  and  from  which 
succeeding  generations  spring,  there  is  almost  no  killing  them. 
The  more  you   dry  them  the  better  they  resist  destruction. 
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Time  is  no  object  with  them  and  they  maintain  their  dormant 
vitalitj  for  an  indefinite  number  of  years.  Absolute  alcohol  has 
no  effect  on  them.  As  to  oxygen  they  can  stand  that  concen- 
trated by  the  pressure  of  twenty  atmospheres,  and  be  none  the 
worse.  Two  or  three  hours*  boiling  if  they  have  been  well  dried 
beforehand,  seems  not  to  hurt  them,  and  they  have  even  been 
known  to  resist  eight  hours'  of  the  process.  The  only  effective 
means  for  their  immediaite  destruction  that  I  am  aware  of  is  the 
fiame  of  a  spirit  lamp.  To  that  their  extreme  minuteness  renders 
them  an  easy  prey. 

But  Pasteur  never  saw  germs  resist  230^  F.,  or  the  adult 
organism  from  122^  to  140^  F.  when  in  the  moist  state.  Chaveau, 
Calvert,  Roberts,  TWdall,  and  many  others,  have  shown  that 
from  140**  to  212®  F.  is  a  degree  of  heat  that  few  developed 
germs  can  sustain.  According  to  the  very  recent  experiments 
of  Koch,  Wolffhligel,  Gaffkv,  and  Loefleur,  exposure  to  tempe- 
ratures of  212°  to  i2V  F.  m  diy  heated  air  effects  easily  the 
destruction  of  Baccili  and  "adult"  Bacteria,  while  spores  of 
mould  were  not  killed  after  being  subjected  for  one  and  a  half 
hours  to  air  heated  from  230®  to  240®  F.,  and  spores  of  Baccili 
were  destroyed  only  after  being  confined  for  three  hours  in  an 
atmosphere  of  284®  F.  On  the  other  hand,  these  last-named 
observers  have  given  very  important  evidence  as  to  the  differ- 
ence in  effect  of  heat  according  as  it  is  dry  or  humid,  for  they 
found  that  spores  of  garden  earth  and  of  carbuncular  disease 
lost  all  vitality  by  'an  exposure  of  only  ten  minutes  in  hot 
vapour  registering  230®  F.,  and  they  assume  that  this  is  the 
temperature  to  which  ought  to  be  heated  any  morbific  principles 
of  an  unknown  nature  which  can  transmit  disease.  Their 
experiments  show  that  in  a  practical  point  of  view  one  cannot 
have  absolute  confidence  in  ory  heat  for  the  disinfection  of  all 
suspected  objects.  On  the  whole  it  may  be  affirmed  that 
duration  of  heat  and  its  degree  are  mutually  complimentary 
both  with  dry  and  with  moist  heat,  a  long  exposure  to  a  low 
de^ee  being  equivalent  to  a  shorter  exposure  to  a  high  degree. 

The  natural  inference  from  such  experiences  is  that  in  seeking 
to  disinfect  bv  heat,  that  heat  should  be  carried  as  high,  and 
contined  as  long  as  is  possible,  or  necessary,  to  ensure  the 
destruction  of  infective  matter ;  subject  only  to  the  limit  that 
infected  clothing  or  other  articles  operated  upon,  may  not  be 
injured  or  destroyed.  And  in  determining  the  practical  limit 
that  is  expedient,  I  have  again  to  make  honourable  mention  of 
Dr.  W.  Henry,  who  made  practical  trials  50  years  ago  on  fabrics 
of  clothing  and  other  articles,  which  have  left  little  save  glean- 
ings for  subsequent  observers.  For  the  experiments  of  Ransom, 
Ghaumont,  Yallin,  Koch,  Wolffhiigel,  and  others  have  added 
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little  beyond  a  confirmation  of  Dr.  Henry's  conclusions,  and  to 
these  later  observations  I  need  not  therefore  refer  in  detail. 
They  show  in  summary,  that  exposure  in  dry  heated  air  to  a 
temperature  of  220®  to  230®  for  one  or  two  nours  is  sufficient 
for  disinfecting  purposes,  and  does  not  injure  the  integrity  nor 
the  appearance  of  ordinary  clothing  and  bedding,  but  that  a 
temperature  of  250®  is  ristjr,  may  cause  injury,  and  is  therefore 
unnecessary. 

In  considering  the  practical  application  of  heat  to.  infective 
matter  for  disinfecting  purposes,  we  need  not  take  into  account 
the  exceptional  laboratory  experiences  of  various  observers  who 
have  recorded  extraordinary  degrees  of  heat  withstood  by  some 
germs.  These  are  little  likely  to  be  noticed  in  future  now  that 
Tyndall  has  specified  so  clearly  the  conditions  under  which  they 
are  likely  to  have  occurred.  These  rare  instances  are  matters  of 
curious  interest  more  for  the  naturalist  than  for  the  sanitaiy 
physician.  The  general  evidence  now  accumulated,  is  abun- 
dantly sufficient  to  warrant  the  conclusions  recently  laid  down 
by  Pasteur  and  Leon  Colin  in  their  Report  on  Disinfecting 
Stoves,  made  in  1880  to  the  Council  of  Health  of  Paris  and  the 
Seine.  These  are  to  the  effect  that  while  humid  heat  of  212°  F. 
will  certainly  destroy  all  life  in  morbid  germs  and  all  dangerous 
condition  in  virulent  matter,  a  temperature  between  212®  and 
230°  F.,  whether  diy  or  humid,  may  be  fixed  as  sufficient  for  all 
practical  purposes.    A  higher  temperature  is  unnecessary.* 

When  selecting  an  apparatus  for  disinfecting  by  heat,  there 
is  a  somewhat  embarrassing  choice  between  those  which  are 
more  or  less  portable,  and  sold  in  the  ordinary  course  of  com- 
mercial manufacture,  and  those  which  are  erected  on  an  exten- 
sive scale  to  special  designs  and  for  the  needs  of  a  large  population 
— between  those  which  are  employed  for  occasional  use,  and 
those  where  the  process  of  disinfection  may  be  a  matter  of  daily 
or  hourly  requirement.  In  a  description  of  my  own  apparatus  I 
will,  therefore,  best  indicate  the  points  wherein  others  in  frequent 
use  seem  defective,  and  wherein  my  own  contrivance  seems  to 
supply  a  desideratum.  I  say  so  much  because  I  was  led  to  realise 
my  conception  on  the  request  of  Major-General  CoUinson, 
Architect  to  the  Prisons'  Commission  for  Scotland,  who  did  not 
find  in  existing  apparatus  the  economy  and  convenience  or 
efficiency  that  were  desirable,  and  in  his  view  attainable.  He 
sought  a  portable  appliance  that  could  be  easily  fitted  up  in  an 
ordmary  appartment  of  a  gaol,  and  be  quickly  brought  into  use 
for  the  few  hours  during  which  disinfection  of  clothing,  &c., 
was  occasionlly  required.  Dr.  Littlejohn,  with  whom  I  also  freely 

*  See  Addenda  aneut  high  temperature. 
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discussed  my  plan,  and  to  whom,  as  well  as  to  General  Collinson, 
I  exhibited  a  small  model,  was  clearly  of  opinion  that  the  appa- 
ratus was  peculiarly  suitable  for  the  service  of  gaols,  workhouses, 
small  hospitals,  small  country  towns  and  various  localities  where 
the  use  of  disinfecting  chambers  were  practically  excluded,  be- 
cause of  first  cost  usually  was  then  doubled  by  the  conjoined  ex- 
pense of  a  special  building,  and  subsequent  considerable  cost  of 
working,  irrespective  of  their  shortcomings  in  real  sanitary  eflS- 
ciency.  Several  medical  officers  of  health  with  whom  I  have 
since  exchanged  views,  have  added  their  cordial  concurrence  in 
this  opinion. 

The  "  principles  ^  on  which  my  chamber  is  planned  have  re- 
ference to  the  following  points.  1.  Portability,  cheapness  of 
construction,  and  economy  in  use.*  2.  Improved  method  of 
causing  heat  and  of  preventing  subsequent  waste  of  fuel.  3. 
Equality  of  heat  throughout  the  chamoer.  4.  A  maximum  or 
any  desired  temperature  maintained  by  a  simple  contrivance 
acting  automatically.  5.  Germs  or  other  infective  matter  dis- 
engaged from  infected  objects,  not  permitted  to  escape  into 
Seneral  atmosphere.  6.  Infected  objects  not  exposed  to  .pro- 
ucts  of  gas  combustion,  but  only  to  pure  air,  conjoined  with 
moisture  when  desired.  7.  Gas  consumption  regulated  by  auto- 
matic governor  to  an  efficient  average  quantity. 
These  points  I  will  now  comjnent  upon. 
The  sides,  top,  and  bottom  of  the  chamber  form  so  many 
complete  pieces,  prepared,  adapted,  and  numbered  in  the  work- 
shop so  that  they  can  be  easily  put  together  by  any  ordinary 
workman.  The  interior  is  furnished  with  the  usual  rods  and 
hooks  for  supporting  articles  that  are  being  disinfected.  A 
powerful  gas  steve  of  peculiar  construction,  exposing  a  large 
heating  surface  in  its  •interior  traversed  by  pure  air,  is  connected 
inside  or  outside  of  the  chamber,  preferably  on  the  outer  side. 
It  is  then  only  necessary  to  attach  the  gas  supply  and  lead  the 
stove  flue  into  the  chimney  of  the  apartment  in  which  the  cham- 
ber is  placed.  The  walls  of  the  chamber  consist  of  double 
casings  made  of  thin  plates  of  sheet  iron,  one-and-a-half  inches 
apart,  air  tight,  and  containing  only  confined  air.  Each  casing 
is  farther  subdivided  by  partitions  to  prevent  heated  air  ac- 
cumulating in  the  higher  compartments.  Confined  air  is  the 
best  non-conducting  medium  and  renders  unnecessary  the  pack- 
ing material  that  is  usually  employed.  Such  packing  in  the 
degree  in  which  the  material  is  soli(^  necessarily  absorbs  heat  at 

*  The  company  that  manufactured  the  workshop  model  shewn  at  the 
Sanitary  Exhibition  at  Glasgow  has,  with  my  permission,  taken  out  a  Patent, 
and  I  am  informed  that  the  selling  price  of  a  cnamber  of  ISO  cubic  feet  inside 
capadfy  will  be  about  X40. 
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the  beginning  of  an  operation  and  prolongs  the  thne  requisite 
for  getting  up  the  desired  temperatuie.  Snch  packing—  the 
most  naefnl  of  which  is  boiler  felt — may,  however  be  applied 
to  my  chamber  with  good  effect;  when  it  b  intended  to  be  Kept 
in  use  for  many  hours  or  days  at  a  stretch ;  otherwise  it  is 
tumecessaiy.  A  case  of  wood  hning  outside,  with  an  inch  space 
between  i^  and  the  sheet  iron  forms  a  second  ur  jacket,  and 
the  wood,  by  its  slow  conducting  and  radiating  properties, 
CDnserves  the  heat  still  farther. 


The  bottom  of  the  chamber  is  double,  having  abont  six  inches 
deep  of  an  under  space  communicating  by  openings  at  one  end 
with  the  general  interior.  The  heating  stove,  whether  placed 
within  or  connected  outside,  draws  ^  from  the  under  floor  space 
through  two  separate  pipes,  one  leading  to  the  furnace,  the 
second  admitting  ur  to  the  pure  air  caliducts  of  the  stove. 
Th^  under  floor  space,  therefore,  communicatee  at  one  end  with 
the  general  intenor  of  the  chamber  and  at  the  other  end  with 
the  stove,  and  the  air  drawn  from  the  under  floor  space  divides 
into  two  currents,  one  of  which  passes  through  the  furnace  and 
ultimately  escapes  into  the  chimney  of  the  apartment     The 
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other  and  mnch  larger  current  follows  a  separate  course  through 
the  stove  where  it  becomes  highly  heated,  and  is  discharged  in 
a  pure  state  into  the  chamber.  'It  is  not  then  permitted  to 
escape  outside,  but  is  drawn  down  through  openings  into  the 
under  floor  space,  and  again  led  into  the  stove  highly  heated, 
and  again  discharged  into  the  chamber,  with  each  circulation 
gaining  increased  heat  until  the  maximum  temperature  desirable 
is  attained.  And  so  the  circulating  current  goes  on  traversing 
and  retraversing  the  general  chamber  from  end  to  end  and 
from  top  to  bottom  in  brisk  movement  as  long  as  tHe  stove  con- 
tinues lighted.  The  '^principle'*  of  action  is  analogous  to  that 
of  heating  by  hot  water  pipes.  This  automatic  movement  of 
hot  air  in  a  circle  ensures  a  nearly  equal  temperature  through- 
out the  chamber.  The  briskly  moving  current  passes  through 
the  suspended  clothing  more  effectively  than  a  stagnant  at- 
mosphere can  penetrate.  It  plays  in  the  manner  of  a  light 
breeze,  rustling  the  garments,  disengaging  and  floating  off 
infective  matter,  while  the  rapidly  successive  impact  of  heated 
air  molecules  must  oxidise  more  effectively  than  a  still  atmos- 
phere. 

The  volume  of  air  drawn  through  the  stove  furnace  would 
suffice  to  fill  the  chamber  more  than  twice  every  hour.  That 
quantity  is  replaced  by  fresh  air  continuously  admitted  from 
tne  exterior  through  a  simple  valve  that  prevents  reflux.  The 
much  greater  body  of  air  that  moves  through  the  chamber  in  an 
automatic  circuit  would  suffice  to  fill  and  empty  it  about  fifteen 
times  within  an  hour,  giving  a  complete  revolution  and  replace- 
ment about  once  every  four  minutes.  All  infective  matter 
volatilised  and  floating  in  the  larger  current  is  therefore  being 
continuously  heated  and  re-heated  within  the  pure  air  caliducts 
of  the  stove,  while  any  matter  floating  in  the  smaller  current 
that  is  being  continuously  drawn  through  the  stove  furnace  and 
burned  gases  caliducts,  is  thoroughty  carbonised  and  conclu- 
sively dealt  with.  At  the  expiry  of  the  time  given  to  the 
operation,  an  aperture  in  the  upper  part  of  the  chamber  is 
opened  to  permit  the  escape  of  the  confined  air,  which  passes 
through  a  pipe  that  has  its  point  of  discharge  underneath  a 
solid  gas  flame,  so  that  any  infective  matter  still  suspended  in 
the  air  must  pass  through  this  flame.  Thug^  from  beginning  till 
the  end  of  the  operation^  all  volatilised  matter  liberated  in  the 
chamber  must  pass  tkrough  flame. 

I  place  much  stress,  and  not  unduly,  on  the  paramount  im- 
portance of  imprisoning  volatile  infective  matter  throughout' the 
entire  period  given  to  a  disinfecting  operation.  There  is  other- 
wise a  very  fallacious  security.  The  quantity  of  epidermic  scales 
shed  from  the  skin  of  patients  affected  with  typhus,  scarlatina, 
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smallpox,  and  other  eruptive  fevers  throughout  the  desqua- 
mative or  convalescent  period  is  very  great,  and  these  together 
with  the  more  subtle,  or  less  visible  emanations  exhaled  by  the 
skin  or  breath,  or  the  grosser  discharges  from  typhoid  or  dip- 
theritic  patients,  contain  the  matter  that  makes  those  diseases 
commuicable.  I  have  seen  the  shirts  and  other  clothing  of  such 
patients  when  held  up  and  briskly  shaken,  discharge  clouds  of 
contagious  dust,  similar  to  what  takes  place  in  shaking  a  flour 
bag.  Now  this  infective  matter  may  be  dried  and  exposed  to 
the  air  for  weeks  together,  and  yet  lose  little  or  nothing  of  its 
virulance,  and  this  dust  constitutes  the  infective  particles  or 
germs  that  we  dread  should  float  from  a  sick  room  into  the 
adjoining  apartment  of  a  dairy  or  farm-house  where  it  may  settle 
in  the  milk  vessels — ^that  we  apprehend  from  the  association  of 
our  children  with  school  mates  recently  convalescent,  or  coming 
from  an  infected  house — that  we  fear  may  be  suspended  in  the 
atmosphere  of  a  cab  that  has  conveyed  an  infected  patient. 
How  evidently  necessary  it,  therefore,  is  that  in  a  disinfecting 
operation  there  should  be  provision  made  for  following  up  to 
utter  extinction  such  contagious  matter.  The  facts  that  nave 
within  so  recent  a  period  oeen  adduced,  and  that  since  are 
daily  illustrating  the  vital  importance  of  the  *'  Germ  Theory  *' 
were  not  in  the  prevision  of  those  who  designed  the  gas  ois- 
inf ecting  chambers  at  present  in  frequent  use  throughout  the 
country.  There  is  not  in  many  of  them  any  provision  for  such 
heroic  treatment  as  I  am  advocating.  In  some  the  infected 
clothing  is  merely  hung  up  in  a  chamber  traversed  by  a  current 
of  hot  products  of  gas  combustion  that  enters  at  the  bottom, 
and  passes  instantly  out  at  the  top.  The  shirt  or  blanket 
may  be  detained  for  a  conventionad  period  of  two  hours  or 
thereby,  but  any  volatile  matter  that  is  disengaged,  is  in- 
stantly swept  off  into  the  general  atmosphere.  The  shirt 
or  blanket  is  itself  disinfected  and  may  afterwards  be  worn 
with  impunity,  but  where  do  the  infective  **  particles  "  alight  f 
They  have  not  been  detained  for  two  hours  nor  for  as  many 
minutes.  They  have  not  been  subjected  to  the  necessary 
temperature  during  the  necessary  period  of  time,  nor  for 
any  notable  period  of  time.  They  cannot  under  a  momentary 
exposure  to  heat  of  230°  or  250°  have  been  rendered  inert. 
They  have  simply  been  blown  away  to  join  the  idle  wind 
that  wanders  wnere  it  listeth ;  and  we  never  can  know 
what  becomes  of  them  during  the  weeks,  or  it  may  be  years, 
that  they  retain  their  deadly  properties,  although  we  mav  con- 
jecture when  we  meet  epidemic  and  contagious  disease  spnnging 
up  in  some  locality  under  inexplicable  conditions.  Dr.  Henry 
detained  his  cow-pock,  scarlatina,  and  typhus  matter  within  his 
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heated  laboratory  oven  for  hours,  proving  as  he  cautiously  pro- 
ceeded that  time  was  an  all  important  condition  in  disinfecting 
by  heat — that  sometimes  a  duration  of  exposure  for  one  hour, 
sometimes  for  two  hours  was  insufficient,  and  that  where  he 
stopped  short  the  contagious  matter  retained  its  potency.  All 
subsequent  observers  have  followed  in  the  same  lines,  and 
confirmed  substantially  his  conclusions.*  When  Pasteur,  Tyndall, 
and  others,  boiled  the  germs  on  which  they  operated,  they  found 
at  one  time  one  hour,  at  another  time  three  hours  too  little. 
But  we  now  know  through  the  teachings  of  Tyndall  that  at  the 
beginning  of  a  heating  operation  there  may  be  germs  in  such 
an  embryo  state  that  heat  of  a  certain  duration  only  stimulates 
their  growth  a  stage,  and  if  at  this  stage  the  exposure  to  heat 
be  discontinued,  the  germs  retain  their  vitality,  although — 
as  shown  by  Pasteur — in  a  frequently  attenuated  condition  that 
impairs  their  subsequent  activity  or  virulence.  Heat  must  there- 
fore be  long  continued,  or  it  must  be  renewed  more  than  once, 
or  it  must  oe  applied  in  the  form  of  actual  flame,  a  verification 
of  the  old  ad^e  "  fire  purifies  all."  Less  capable  observers  than 
Pasteur  and  Tyndall  stopped  short  in  their  process  of  boiling 
the  liquids  they  assumed  to  have  been  sterihsed  by  one  boiling 
operation,  and  when  afterwards  vital  organisms  appeared  iu  the 
hquids,  these  were   assumed  to   be  examples  of  "spontaneous 

feneration."  Let  it  be  assumed  that  in  the  experiments  of 
asteur  and  Tyndall,  there  had  been  permitted  to  boil  over 
from  their  flasks  a  number  of  germs  not  yet  sterilised,  these 
would  have  dried  up,  and  afterwards  have  become  capable  of 
being  developed  through  ever  active  agencies.  What  did  oc- 
cur in  the  fallacious  observations  referred  to,  and  what  might 
occur,  are  conditions  analogous  with  those  which  obtain  in  a 
chamber,  where  volatilised  contagia  are  floated  from  off  the 
surfaces  of  infected  clothing  and  wafted  into  the  general  atmo- 
sphere on  a  strong  up-rushmg  current  of  burnea  gases.  The 
best  known  of  these  chambers  is  in  its  mechanism  fashioned 
with  an  ingenuity  that  reflects  credit  on  its  inventor,  and  from 
its  commercial  success  has  been  honoured  with  imitations,  but 
that  chamber  was  in  its  "principles  of  action"  designed  eighteen 
years  ago,  and  consequently  before  the  *^germ  theory"  had 
become  an  accepted  fact.  In  the  light  of  our  present  know- 
ledge that  chamber  and  all  others  of  like  "  principle"  are  behind 
the  time. 

It  is  not  that  products  of  gas  combustion  have,  or  are  alleged 
to  have,  any  destructive  effect  on  germs,  or  any  effect  whatever 
apart  from  their  heated  condition  tnat  differs  from  pure  air,  or 

*  See  Addenda. 
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a  mixture  of  air  and  watery  vapour.  It  is,  on  the  contrary, 
open  to  surmise  that  certain  products  of  gas  combustion — cer- 
tain tar  products— may  actually  have  a  temporary  conservative 
effect  of  the  kind  that  Dr.  Dougall,  of  this  city,  showed  to  be 

? reduced  by  the  vapour  of  carbolic  acid  on  vaccine  lymph, 
^he  variations  in  the  products  of  coal  gas  combustion, 
according  as  that  is  more  or  less  perfect,  and  the  variability  in  the 
composition  of  coal  gas,  its  impurities  and  the  like,  make  this 
surmise  a  point  worth  consideration.  Dr.  Dougall,  whose 
researches  on  chemical  disinfectants  are,  in  extent  and  original 
conception,  second  to  none,  is  of  opinion  with  me  that  the 
influence  of  burned  gases  is  not  only  probably,  but  very  likely, 
of  the  nature  I  have  suggested.  But  assuming  that  they 
have  no  influence  either  for  good  or  for  evil,  so  far  as  destruc- 
tive action  on  germs  is  concerned,  it  still  seems  to  me  that  to 
avoid  pure  air  and  to  make  choice  of  an  atmosphere  contami- 
nated with  the  products  of  gas  combustion,  is  something 
equivalent  to  a  preference  for  Srty  water  before  clean  watOT 
for  washing  purposes.  It  might  be  tolerated  if  no  other  method 
of  applying  heat  was  available,  and  it  is  an  extenuation  if  used  in 
the  belief  that  exposure  to  the  burned  gases  of  gas  coal  will  do 
no  harm.  But  on  this  latter  point  I  have  grave  doubts,  and  if 
compelled  to  give  over  my  property  for  disinfection,  I  would  be 
very  fearful  of  the  results  of  exposing  a  piece  of  fine  lace,  a 
delicate  coloured  silk  fabric,  the  valued  photograph  of  a  de- 
ceased friend,  a  precious  letter,  or  an  important  law  document 
to  be  played  upon  for  a  couple  of  hours  by  a  strong  current 
and  heavy  atmosphere  of  burned  coal  gas. 

Setting  this  point  aside,  it  is  deserving  of  note — although 
the  least  of  probable  evils  belong  to  the  use  of  such  chambers — 
that  the  waste  of  heat,  and  consequently  of  fuel  is  so  great, 
that  the  hot  products  of  combustion  escape  in  enormous  quanti- 
ties, carrying  off  heat  that  has  been  only  partly  utilised,  and 
this  waste  of  heat  is  aggravated  by  the  method  of  burning,  in 
which  the  rush  of  inflamed  gas  is  accompanied  by  a  practically 
unlimited  quantity  of  unnecessary  cold  air  that  mixes  with  the 
hot  gases,  dilutes  and  cools  down  their  temperature,  and  renders 
one-half  or  two-thirds  of  the  heat  ineffective.  Instead  of  the 
gas  being  burned  with  about  ten  volumes  of  air  to  one  of  gas, 
the  theoretic  proportion,  or  even  twenty  volumes,  which  is  the 
practical  limit  aimed  at  by  all  who  have  studied  the  laws  of  gas 
and  coal  combustion,  I  have  estimated  that  from  150  to  300 
volumes  of  air  are  admitted  into  such  chambers  for  each  volume 
of  gas.  But  so  little  consciousness  does  there  seem  to  be  of 
extravagant  waste  on  the  part  of  the  makers,  that  I  have  seen 
a  letter  written  from  one  who  refers  to  50  or  100  cubic  feet  of 
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gafl  per  hour  as  the  required  quantity  for  his  apparatus,  and  as 
a  quantity  "  not  worth  consideration."  And  yet  a  chamber  of 
equal  capaci^  can  be  equally  heated  with  pure  air  by  the  use 
of  20  cuDic  feet  of  gas  properly  burned  and  properly  aj^plied. 
Before  leaving  this  question  of  jmre  air  versus  air  contaminated 
with  burned  gases,  Imay  plead  that  while  pure  air  can  have  no 
hurtful  action  on  clothing  or  other  infected  objects,  it  has  on 
the  other  hand  assuredly  an  oxidising  and  distinctive  action  on 
infective  matter.  Still  farther  let  me  urge  that  there  can 
exist  no  valid  reason  why  the  same  chamberf ul  of  air  when 
once  heated,  should  not  economically  be  made  to  do  duty  again 
and  again  in  the  manner  of  hot  water  warming  apparatus,  more 
especially  when  the  heat  can  be  kept  up  to  give  all  the  effect 
that  heat  can  give  by  the  use  of  one-third  or  one-fourth  of  the 
gas  fuel  that  in  contrasted  arrangements  is  avoidably  wasted. 

I  turn  to  a  description  of  the  means  I  employ  for  maintaining 
a  desired  maximum  temperature.  A  thermometer  fixed  inside 
the  chamber,  but  visible  outside,  indicates  the  heat.  A  single 
Amott  chimney  valve,  specially  balanced  and  regulated,  sup- 
plies everjr  other  necessaiy  requirement.  This  valve  consists 
of  a  thin  leaf  of  metal  resting  with  a  fine  edge  upon  a  delicate 
balance  socket.  A  rod  with  a  screw  turned  upon  it,  and  having 
a  weight  at  its  extremity  is  attached  to  this  balanced  leaf,  and 
by  rotating  the  screw  the  weight  is  shortened  or  lengthened 
from  its  fulcrum.  The  principle  of  the  valve  is  that  of  a 
balance  having  at  one  end  the  elastic  force  and  pressure  of  air 
confined  at  260*^  F.  (or  any  other  temperature  that  the  valve  is 
weighted  to  withstand  the  elastic  force  of)  and  at  the  other  end 
the  equivalent  force  or  counterpoising  weight  of  metal  attached 
to  the  valve.  When  the  air  becomes  heated  above  250°  F., 
the  elastic  force  and  pressure  upon  the  valve  is  increased,  the 
valve  yields  and  the  heated  air  escapes  until  once  more  the 
pressure  of  the  air  and  the  weight  of  the  valve  become  equal. 
The  adjustment  of  the  valve  is  made  when  the  thermometer 
reaches  250°  F.  (the  temperature  at  present  assumed  for  illus- 
tration) and  it  is  effected  by  simply  turning  the  milled  head, 
which,  for  convenient  manipulation,  is  attached  to  the  screw 
rod.  When  the  valve  is  perfectly  vertical  at  250°  F.,  prevent- 
ing all  escape  of  heated  air,  but  jrielding  at  255°  F.  or  thereby, 
the  adjustment  is  practically  perfect,  and  requires  no  further 
attention  for  that  temperature.  By  this  contrivance  I  dis- 
pense with  costlv  arrangements  easily  deranged,  and  in  practice 
not  admitting  or  ready  adaptation  to  varied  standards  of  tempe- 
rature that  may  be  desired,  while  other  automatic  arrangements 
when  out  of  order  can  only  be  repaired  by  specially  skilled 
workman. 
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To  meet  the  requirement  that  has  arisen  from  recent  obser- 
vations, showing  tnat  moist  heat  is  more  efFective  than  dir 
heat,  I  employ  a  simple  provision  whereby  the  chamber  is 
charged  with  watery  vapour,  subject  to  the  same  control  as 
regards  temperature,  as  in  the  case  of  dry  air.  A  shallow 
vessel  containing  a  quantity  of  water,  about  16  oz.,  is  placed 
in  the  line  of  the  entering  hot  air.  The  water  evaporates,  and 
the  moisture  condenses  on  the  colder  clothing,  ultimately  be- 
coming steam  of  the  elastic  force,  proper  to  a  mixture  of  air 
and  moisture  at  250°  F.  Should  the  temperature  exceed  250** 
F.,  the  valve  moves  precisely  as  in  the  case  of  dry  air  alone ; 
for  in  all  cases  the  sum  of  the  elastic  forces  of  a  mixture  of 
moisture  and  of  air  is  equal  to  the  weight  of  the  atmospheric 
pressure,  which  has  its  equivalent  in  the  weighted  balanced 
valve,  the  vapour  taking  always  the  force  due  to  its  temperature, 
and  the  air  making  up  the  complement.  The  arrangement  is 
entirely  free  from  the  cost,  diflSculty  of  management,  and  dan- 
gers attendant  on  the  great  elastic  force  of  steam  generated  in 
and  delivered  from  a  high  pressure  boiler. 

In  the  application  of  moist  heat  it  is  desirable  that  the 
watery  vapour  should  be  generated  at  the  early  part  of  the 
disinfecting  operation,  and  while  the  clothing  or  other  infected 
objects  are  at  a  relatively  low  temperature,  so  that  the  mois- 
ture may  become  condensed  upon  them,  and  afterwards  it  is 
only  necessary  that  the  temperature  of  the  vapour  does  not 
descend  below  212°  F.  Instead  of  a  water  vessel,  the  object 
may  be  very  well  effected  by  suspending  a  piece  of  woollen 
blanket  of  about  half-a-pound  weight,  wrung  out  of  water,  of 
which  it  will  retain  about  lib.  And  it  may  be  still  better 
effected  by  simply  sprinkling  the  infected  articles  pretty 
liberally  with  water,  and  directing  that  they  are  not  to  be 
removed  from  the  chamber  until  quite  dry.  Under  all  circum- 
stances, it  will  detract  from  the  efficiency  of  the  moisture,  if 
that  moisture  is  delivered  at  first  of  a  high  temperature,  say 
220°  and  upwards,  because  at  these  temperatures  it  approaches 
the  condition  of  a  perfect  gas  and  will  only  act  as  dry  heat. 

After  the  strictures  I  have  passed  on  any  mode  of  disinfec- 
tion by  heat  that  permits  the  escape  of  volatile  contagium  into 
the  atmosphere,  it  is  only  due  that  I  should  state  that  disin- 
fecting by  heat  in  a  chamber  which  confines  all  volatile  matter 
until  tne  close  of  the  operation,  is  carried  out  in  various  appa- 
ratus in  frequent  use.  Dr.  Esse  of  Berlin,  who  has  given 
much  attention  to  the  subject,  makes  this  the  principle  of 
several  chambers  constructed  under  his  direction  at  the  Hospi- 
tal, St.  Moabit.  In  one  arrangement  the  infected  articles  are 
placed  within  a  cylinder,  which  is  itself  contained  within  a 
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larger  cylinder,  the  space  between  being  filled  with  steam,  and 
thus  the  inner  cylinder  is  heated.  There  is  no  communication 
between  the  outer  and  inner  cylinder,  and  the  latter  contains 
dry  heat  only.  This  is  precisely  the  arrangement  on  a  larger 
scale  devised  by  Dr.  Henry  in  his  small  laboratory  apparatus  50 
years  ago.  In  another  form  Dr.  Esse's  chamber  is  lined  or 
traversed  with  steam  pipes.  M.  Vallin,  in  his  comprehensive 
treatise  on  disinfection,  objects  to  Dr.  Esse*s  chamber  that 
the  air  is  stagnant  and  cannot  have  the  heat  penetrating 
property  of  hot  air  in  motion.  He  suggests — and  the  sugges- 
tion is  applicable  to  other  apparatus  — that  at  a  stage  or  the 
operation  a  stop  cock  should  be  opened,  admitting  a  jet  of 
vapour  for  15  to  45  minutes,  having  a  temperature  of  about 
212^  F. ;  this  vapour  to  be  afterwards  got  rid  of  by  ventilating 
openings,  and  the  operation  completed  by  dry  heated  air,  so  as 
to  thoroughly  dry  tne  infected  articles.  He  believes  such  an 
arrangement  to  be  perfect.  I  think  it  will  be  evident  that  in 
my  chamber,  the  process  that  M.  Vallin  recommends  is  practi- 
cally ensured  with  this  superadded  advantage, — that  ultimately 
all  air  or  vapour  that  has  been  in  contact  with  the  infected 
matter  is  made  to  pass  through  a  furnace. 

Mr.  W.  Lyon,  a  London  manufacturer,  supplies  a  machine 
that  confines  all  volatile  contagium  till  the  close  of  a  disinfecting 

Erocess,  and  also  aims  at  carrying  out  the  "  principle  "  of  moist 
eat;  and  as  it  professes  likewise  to  introduce  an  entirely 
novel  "  principle "  of  action  peculiar  to  itself,  of  which  moist 
heat  is  the  characteristic,  tnat  claim  requires  the  detailed 
examination  I  give  in  an  addendum,  because  of  its  novelty  and, 
as  I  believe,  of  its  fallacy. 

In  conclusion,  and  on  a  careful  consideration  of  the  entire 
subject  of  disinfection  by  heat,  I  feel  warranted  in  laying  down 
the  following  axioms,  of  which  the  first  is  a  truism: — 

1.  That  as  contagious  matter  volatilised  and  diffused  in  the 
atmosphere  is  the  chief  condition  that  propagates  contagious 
disease,  it  follows  that  the  best  preventative  consists  in  ex- 
cluding the  entrance  into  the  atmosphere  of  such  contagious 
matter. 

2.  That  any  apparatus  for  disinfecting  by  heat  is  insufficient 
that  does  not  make  provision  for  detaining  volatile  contagious 
matter,  and  subjecting  it  to  the  same  degree  of  heat,  at  least, 
and  the  same  duration  of  exposure  that  is  found  practically 
necessary  in  dealing  with  infected  clothing,  bedding,  and  other 
objects. 

3.  That  the  alternate  use  of  moist  and  of  dry  heat,  or  of 
both  conjoined,  is  preferable  to  the  use  of  dry  heat  exclu- 
sively. 
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4.  That  in  disinfection  by  heat^  the  inmmediate  and  certain 
destruction  of  volatile  contagious  matter  can  only  be  ensured 
by  passing  such  matter  through  the  flames  of  a  furnace. 


ADDENDA. 


In  1860  it  was  announced  as  a  discovery  by  Schroder  that 
^Hhe  atmosphere  contains  an  active  substance  which  induces 
the  phenomena  of  fermentation  and  putrefaction,  and  which  is 
decomposed  by  heat  and  arrested  by  filtration,"  although  why 
muscle,  yolk  of  hen's  egg,  and  milk  should  occasionally  putrefy 
in  spite  of  filtered  air  alone  being  permitted  to  come  in  contact 
with  them  was  a  point  most  difficult  to  explain,  and  one  which 
Schroder  admitted  was  not  in  perfect  accord  with  his  theory. 
Pouchet  about  the  same  time  cited  several  experiments  which 
he  considered  crucial,  and  which  he  performed  with  the  special 
object  of  settling  the  question  of  spontaneous  generation,  and 
he  affirmed  that  the  results  of  the  experiments  were  perfectly 
conclusive  as  to  the  spontaneous  origin  of  animal  organisms.  To 
test  this  doctrine  Pasteur  made  very  extensive  investigations 
(published  1860)  which  resulted  in  establishing  the  fact  that 
the  air  at  all  times  contains  microscopic  organised  corpuscles, 
which  may  be  collected  by  filtering  it  through  gun  cotton,  dis- 
solving the  cotton  in  ether,  and  allowing  the  ether  to  evaporate 
spontaneously.  Pursuing  his  investigations  into  the  origin  of 
ferments  and  putrefaction,  he  in  1863  announced  that  his  pre- 
vious experiments  had  entirely  disposed  of  the  hypothesis  that 
fermentation  can  be  effected  by  the  influence  of  decomposing 
albuminous  substances,  and  affinned  conclusively  that  the  sole 
agents  in  the  process  are  animalcules  or  their  germs,  termed  by 
hun  "  vibrios,'  of  which  fact  he  adduced  examples.  From  this 
date  the  "  germ  theory"  made  rapid  progress,  although  strenu- 
ously resisted  up  to  a  very  recent  period  by  Bennett,  Bastian, 
and  other  very  able  observers. 

Up  till  a  comparatively  recent  date,  the  highest  temperature 
short  of  actual  mjury  to  infected  clothing,  &c,  have  been  em- 
ployed or  thought  desirable,  while  by  tradesmen  who  vend  dis- 
infecting apparatus,  a  minimum  standard  of  230^  to  250^  F.,  or 
even  higher  has  been  assumed  and  taught  as  necessary,  and  the 
power  of  producing  temperatures  of  even  300°  or  450°  F.  has 
Deen  vaunted  as  a  claim  to  recommendation.    It  should,  how- 


JAlOfl    ADAMS.  319 

ever,  be  very  obvioas  that  in  all  gas  heated  chambers  the  degree 
of  heat  that  can  be  reached  above  the  highest  heat  that  is 
necessary,  vur.,  230^  F.,  is  a  mere  matter  of  so  many  extra  feet 
of  gas,  and  therefore  implies  no  superiority  in  the  apparatus, 
because  an  equal  degree  is  attainable  m  any  gas  heated  cnamber. 
But  the  point  that  deserves  consideration  in  this  relation  is  the 
expenditure  of  gas  at  which  any  temperature  that  is  desired  can 
be  attained  and  maintained. 


The  important  distinction  that  obtains  between  the  vitality 
of  the  spore,  or  germ,  or  particles,  and  the  organism  which  is 
developed  from  the  spore,  is  all  in  all  in  considering  the  practi- 
cal application  of  heat  in  the  process  of  disinfection.  For  the 
quality,  degree,  or  duration  of  the  heat  which  destroys  the 
vitality  of  Bacteria,  Torula  cells,  spiral  fibres,  and  fungi,  fails 
to  destroy  the  spore  of  the  Bacteriimi.  We  have  quite  a  cloud 
of  witnesses  as  to  the  effects  of  heat  on  germs  and  their  off- 
spring, for  the  long  contention  on  the  doctrine  of  spontaneous 
feneration  that  has  so  very  recently  received  its  quietus, 
rought  into  the  field  of  practical  mvestigation  a  host  of 
observers.  A  very  favourite  method  of  experimentation  con- 
sisted in  heating  or  boiling  infusions  of  vegetable  or  animal 
material,  in  which  Baccili,  Bacteria,  and  Vibrios  are  so  readily 
and  so  abundantly  developed.  On  the  point  merely  of  the 
degree  of  heat  that  will  destroy  Bacteria,  there  is  a  pretty 
^neral  concurrence  of  experience,  and  Pasteur,  Ghaveau, 
Calvert,  Roberts,  Tyndall,  and  many  others  have  shown  that 
from  140^  to  212°  F.  is  a  degree  of  temperature  that  few 
developed  organisms  can  sustain.  Haizings  agrees  with  Cohn 
that  Bacteria  are  killed  by  10  minutes  boiung,  out  against  this 
general  assertion  Roberts  has  shown  that  the  length  of  time 
varies  greatly,  according  to  the  nature  of  the  matter  that 
develops  the  Bacteria,  one  kind  requiring  20  minutes,  another 
40  minutes  boiling.  If,  however,  the  infusion  is  rendered 
alkaline,  Roberts  alleges  that  it  is  not  sterilised  until  one,  or 
two,  or  even  three  hours  boiling.  Mr.  Dallinger  and  Dr.  Drys- 
dale  report  that  while  certain  bving  septic  monads  were  killed 
by  a  heat  of  140°  F.,  there  were  spores  of  one  variety  that 
germinated  after  exposure  for  10  minutes  to  200°  F.  Instances 
are  recorded  of  certain  spores  resisting  for  hours  a  temperature 
of  400°  F.  The  resistance  to  destructive  agents  or  certain 
spores  is  very  extraordinair.  Koch  relates  that  the  spores  of 
splenic  fever — a  disease  of  cattle  that  occasionally  affects,  and 
it  may  be  in  a  fatal  form,  the  human  subject — ^retained  their 
infective  vitality  for  an  indefinite  period  in  spite  of  all  kinds  of 
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mal-treatment.  They  could  be  reduced  to  dust,  wetted  and 
dried  repeatedly,  kept  in  putrefying  liquid  for  weeks,  and, 
nevertheless,  at  the  end  of  4  years  they  still  displayed  an 
undiminished  virulence.     Such  experiences  give  point  to  the 

Erinciple  for  which  I  am  contending,  viz.^  that  in  disinfecting 
y  heat,  the  only  effective  application  for  the  immediate  de- 
struction of  infective  matter  suspended  in  the  air  is  to  subject 
it  to  the  action  of  the  flame. 


I  am  not  aware  of  any  experiments  exactly  similar  or  so 
direct  as  those  which  Dr.  Henry  made  with  infective  matter 
of  cow-pock,  scarlatina,  and  typhus.  Those  with  cow-pock 
matter  have  been  repeated,  but  the  others  have  not.  He  dealt 
with  what  he  recognised  only  as  infective  matter  in  the  gross, 
and  without  thought  or  reference  to  germs.  Our  conclusions, 
therefore,  regarding  disease  germs  are  drawn  from  a  different 
class  of  observations,  and  mainly  from  the  known  analogies  that 
Unk  together  the  entire  animal  and  vegetable  kingdom.  The 
number  of  species  and  the  number  of  individual  varieties  of 
germs  are  very  great,  and  a  distracting  multiplicity  of  names 
have  been  invented,  and  are  being  continually  manufactured 
and  applied  by  different  observers  in  the  field  of  investigation 
that  is  covered  by  the  germ  theory.  And  it  is  perplexing,  even 
to  a  well-informed  student  of  modern  scientific  literature,  to 
track  out  the  intended  meaning  of  some  writers  who,  within 
half  a  page,  will  make  reference  to  half-a-dozen  names  all  with 
little  apparent  discrimination,  and  often  with  little  knowledge 
that  they  are  dealing  occasionally  with  mere  synonyms.  I 
give  here  a  cluster  of  these  ingeniously  varied  descriptions  of 
minute  organisms :  cells,  monads,  germs,  seeds,  spores,  sporules, 
torula,  spirilla,  vibrios,  bacteria,  baccili,  zooglea,  micrococci, 
microzymes,  microphyptes,  microbes,  microzoaires,  entophytes, 
saprophytes,  irif  usores,  contagium  corpuscles,  particles,  &c.,  &c. 

Washington  Lyon's  disinfecting  apparatus  is  substantially  the 
same  as  Dr.  Esse's^  but  the  cylinders  communicate  through  a 
stop-cock.  The  outer  cylinder  is  first  heated  by  the  admission 
of  saturated  steam  with  the  effect  of  heating  at  the  same  time 
the  inner  chamber.  The  objects  to  be  disinfected  are  then 
placed  within  the  chamber  and  the  cover  tightly  closed  by  a 
number  of  screws,  an  operation  reauiring  about  ten  minutes, 
during  which  the  imprisoned  air  ana  the  infected  objects  are 
getting  heated.  The  stop-cock  of  communication  is  now  opened 
and  steam  of  about  260°  F.  is  admitted,  K  any  condensation 
occurs,  provision  is  made  for  that  being  immediately  carried  off 
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hj  drainage  pipes.  But  it  is  stated  that  ^^  the  great  object  of  the 
casing  [{.€.,  tne  heated  outer  cylinder]  is  to  prevent  condensation 
of  the  steam  within  the  chamber,  for  if  such  a  condition  were 
to  arise  the  object  would  become  wetted."  Nevertheless  the 
theory  of  the  maker  is  that  ^^  the  steam  on  coming  into  contact 
with  the  colder  infected  objects  instantly  condenses  upon  them 
until  aU  are  damped  and  moist^  and  when  the  pressure  is  removed 
the  watery  no  longer  restrained,  evaporates,  and  the  objects 
remain  in  an  almost  dry  condition**  M.  Vallin,  when  comment- 
ing on  this  phenomena,  says  "  this  is  what  we  do  not  very  well 
understand,"  and  his  difficulty  claims  sympathy.  An  eye-witness 
to  the  process  whose  evidence  is  adduced  by  the  maker  says 
**  on  opening  the  door  the  several  articles  above  named  [t.«., 
various  fabrics  and  a  letter  in  coloured  ink]  were  to  our  surprise 
and  satisfaction  perfectly  dry  /"  Now  there  is  here  a  blowing  of 
hot  and  of  cold,  a  condensing,  a  wetting,  and  a  damping  con- 
joined with  a  provision  against  condensing,  or  wetting  that 
needs  to  be  reconciled.  My  explanation  is  that  the  maker's 
theory — ^a  very  pretty  one  by  the  way — is  altogether  based  on  a 
fallacy.  I  feel  assured  that  no  condensation  of  steam  can  take 
place  unless  slight  and  momentarily  at  the  close  of  the  process 
when  the  articles  are  being  removed  from  the  chamber.  At 
the  instant  when  the  cover  is  swung  aside  there  will  take  place 
a  rush  of  cold  air,  a  portion  of  steam  will  be  condensed,  and  the 
remainder  dissipated  For  steam  so  far  from  being  a  moist 
fluid  is  perfectly  dry  as  long  as  it  retains  the  elastic  force  due  to 
its  temperature — that  is,  so  long  as  the  temperature  does  not 
fall ;  and  in  this  case  the  temperature  is  kept  up  by  the  hot 
outer  casing  and  the  continuous  supply  of  hot  steam,  from  be- 
ginning till  the  end  of  the  process.  It  has  been  pointed  out  by 
a  great  authority  that  ^*  steam  is  of  so  drying  a  nature  that  it 
cannot  be  contained  in  wooden  vessels  (however  well  seasoned 
they  may  be)  without  diying  them  and  making  them  shrink  till 
they  crack  and  fall  to  pieces.  Steam  is  never  moist."  When 
steam  is  condensed  it  becomes  water  itself,  and  the  mere  removal 
of  pressure  will  not  evaporate  water,  although  it  will  permit  the 
dispersion  of  steam  when  liberated  from  pressure.  If  the  articles 
placed  in  the  disinfector  under  consideration  are  ever  penetrated 
with  steam  that  has  condensed^  then  assuredly  they  are  wetted 
with  water  as  effectively  as  if  cold  water  had  been  poured  upon 
them,  and  that  water  will  only  evaporate  under  a  separate  drying 
operation.  If  the  chamber  had  been  filled  only  with  saturated 
steam,  and  if  that  steam  had  been  isolated  from  water  in  a  space 
of  fixed  dimension,  and  if  the  temperature  had  been  permitted  to 
fall,  instead  of  being  steadily  maintained,  there  would  then 
have  been  a  certain  amount  of  condensation^  although  very 
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trivial  because  of  the  little  margin  of  fall  that  conld  be  possible 
under  the  conditions.  Bat  the  chamber  is  not  filled  with  sata- 
rated  steam,  but  with  a  mixture  of  hot  air  that  previously  filled 
the  chamber,  conjoined  with  as  much  moisture  from  the  steam 
as  the  air  can  absorb,  viz.,  about  five-eighths  of  the  gross  weight 
of  the  mixture.  The  weak  points  in  the  theoretical  "  principle** 
of  this  apparatus  consists  in  overlooking  the  perfectly  dry  gaseoiu 
nature  of  steam  while  retaining  the  elastic  force  due  to  its  tem- 
perature, and  in  applying  to  a  mixture  of  air  and  moisture  the 
physical  laws  applicable  to  saturated  steam. 

It  must  not  be  supposed  that  I  am  disparaging  the  real  efiSci- 
ency  of  the  apparatus  quantum  valeat — that  is  as  a  dry  heat 
apparatus.  I  think  it  an  improvement  on  those  of  Dr.  Esse's 
and  Dr.  Henry,  but  the  quality  and  action  of  the  heat  is  pre- 
cisely the  same  as  in  these  or  any  other  dry  heat  appliance 
where  dry  heat  alone  is  employed.  The  penetration  of  heat 
will  be  quicker,  because  of  the  pressure,  and  that  is  all.  But  it 
will  lead  to  a  fallacious  security  if  the  alleged  property  of  moist 
heat  is  made  the  ground  for  materially  shortening  the  process. 
I  say  so  much  because  I  am  told  by  an  official  having  charge  of 
the  erection  and  experience  of  the  working  of  one  of  these 
machines,  that  half-an-hour  was  a  customary  period  to  give 
to  one  operation,  but  that  ten  minutes  would  really  suffice. 
Against  that  belief,  and  against  operations  conducted  under 
that  belief,  I  enter  a  protest  and  give  warning.  The  duration 
of  exposure  should  be  nearly  the  same  as  in  any  dry  air  apparatus 
of  the  same  temperature.  Dr.  P.  Bate,  of  London,  thinks  well 
of  this  machine  after  having  seen  it  in  action,  admitting  that 
"  it  has  the  drawback  of  being  more  costly  than  others,  together 
with  the  necessity  of  requiring  an  able  and  experienced  atten- 
dant," but  he  adds,'"  the  rapidity  and  certainty  of  a  sufficient 
heat  are  a  sufficient  compensation."  With  regard  to  the 
*^  rapidity,"  I  must  lodge  this  caveat  that  a  furnace  must  be  got 
into  action  and  a  steam  boiler  be  in  full  delivery  before  the 
disinfecting  process  can  be  commenced.  I  had  it  in  view  to 
make  an  experimentum  cnusis  to  settle  beyond  any  cavil  all 
question  as  to  the  alleged  moisture  of  the  heat  under  which  it 
operates,  and  with  that  object  I  have  on  two  occasions  made 
visits  to  Belvidere  Hospital,  in  the  suburbs,  where  one  of  these 
machines  is  in  course  of  erection,  but  it  is  not  yet  in  readiness, 
and  my  intended  experiment  is  delayed. 


Dr.  Camebon,  M.P.,  Glasgow,  remarked  that  as  Dr.  Adams  had 
made  reference  to  a  paper  of  bis  on  this  subject  he  might  be  per- 
mitted to  say  a  very  few  words  on  it.     He  thought  there  could  be 


DisouBBioir.  323 

nothing  more  important  than  the  recognition  of  the  superiority  of 
disinfection  by  heat  over  disinfection  by  disinfectants ;  the  mode  of 
application  of  the  latter  being  empirical,  and  the  knowledge  of  their 
action  very  rough  and  ready.  He  believed  that  in  many  cases  much 
more  harm  than  good  was  done,  because  the  use  of  disinfectants 
engendered  a  confidence  they  had  no  right  to  give.  Dr.  Adams 
would  have  done  great  service  if  he  had  succeeded  in  making  the 
process  of  disinfection  by  heat  thoroughly  efficacious.  Judging,  as 
they  must  all  judge,  very  crudely  by  what  they  heard  without  illus- 
tration, it  would  seem  that  he  had  succeeded  in  what  he  had  attempted. 
He  had  succeeded  apparently  in  burning  the  germs  of  disease  that 
might  have  been  removed  in  clothing  and  been  discharged  into 
the  open  air.  The  importance  of  that  might  be  judged  from  a  cir- 
cumstance to  which  great  public  attention  had  been  directed  in 
London.  The  spread  of  smallpox  in  the  neighbourhood  of  smallpox 
hospitals  could  be  accounted  tor  in  no  other  way  than  the  dis- 
semination of  the  smallpox  germs  in  the  area  surrounding  those  hos- 
pitals. There  was  just  one  weak  point  in  this  hot  air  arrange- 
ment— that  it  was  impossible  entirely  by  means  even  of  the  current 
of  hot  air  to  drive  off  the  spores  of  the  organism  of  disease  which 
might  be  harboured  in  the  articles  they  wished  to  disinfect.  Some 
interesting  experiments,  however,  had  lately  been  made  by  M.  Chau- 
veau  and  others  on  the  attenuating  power  exerted  by  heat  on  the 
microbic  organisms  of  disease  which  appeared  to  him  to  throw  con- 
siderable light  on  the  practical  nature  of  disinfection  by  heat.  These 
experiments  explained  the  fact  that  although  spores  might  still  rest 
on  the  clothing  exposed  in  the  disinfecting  chamber,  and  not  alto- 
gether deprive  them  of  vitality,  still  after  they  had  been  submitted 
to  the  attenuating  action  of  heat  they  were  rendered  of  no  conse- 
quence. That,  he  thought,  explained  the  fact  that  articles  disinfected 
in  those  hot  chambers  were  free  &om  all  danger  of  producing  disease. 

Mr.  G.  W.  MiTiB,  Glasgow,  asked  Dr.  Cameron  to  explain  whether 
the  destruction  of  germs  by  fiame  was  superior  to  the  disinfectant  that 
Professor  Lister  had  been  so  successful  with.  He  could  not  see  how 
the  fiame  power  was  to  be  applied  in  surgical  operations. 

Dr.  CAMEBOir  said  no  one  recognised  more  fully  the  ability  of 
Professor  Lister  than  he  did,  and  no  one  had  spoken  more  un- 
reservedly in  acknowledgment  of  the  great  merit  of  his  discovery,  but 
it  would  take  too  long  to  explain  the  question  a^ked.  The  cases 
were  entirely  different,  and  he  would  merely  recommend  Mr.  Muir 
to  read  Professor  Tyndall's  paper  on  "  Floating  matter  in  the  Air." 

Dr.  SuTHEBLAin)  quite  agreed  with  Dr.  Adams  that  his  disinfecting 
chamber  was  capable  of  destrojring  the  skindrift  of  infectious  diseases 
and  the  germs  in  the  clothing  and  bedding ;  but  he  wanted  to  know 
whether  a  heat  of  300  degrees  was  capable  of  destroying  the  ova  of 
vermin,  which  was  a  great  source  of  trouble  in  reformatories,  poor- 
houses,  and  other  public  institutionB.    How  to  thoroughly  destroy 
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these  was  not  yet  known.  The  capsule  was  veiy  tenacious,  and  he 
was  not  at  all  sure  that  a  heat  of  250®  F.,  would  kill  the'  ova — 
in  fact  he  was  afraid  that  it  would  so  far  mature  them  that  contact 
with  the  human  body  would  complete  the  dehiscence  of  the  capsule 
and  the  escape  of  the  parasite. 

Dr.  Adams  said  that  had  been  dearlj  d^nonstrated.  It  had  been 
shown  that  if  the  air  was  a  little  moist  then  a  heat  of  212  degrees 
was  abundantly  sufficient  for  destroying  the  ova. 

Mr.  W.  B.  Maouibb,  Dublin,  said  he  was  an  Irishman,  but  he 
supposed  they  would  listen  to  him,  even  in  Glasgow.  He  had  a 
great  deal  of  experience  of  disinfecting  chambers  of  this  kind,  and  he 
would  criticise  Dr.  Adams'  chamber  in  regard  to  his  arrangement  for 
non-conducting.  Although  Dr.  Adams  said  he  relied  on  air  as  a 
better  non-conductor  than  felt,  he  employed  iron  back  and  fi*ont 
plates,  and  he  was  therefore  obliged  to  use  iron  connecting  strips,  as 
shown  on  his  plan,  to  join  the  inner  and  outer  iron  plates  rigidly,  else 
these  plates  would  buckle  or  warp  from  the  heat,  and  the  result  was 
t1)at  necessarily  these  connecting  iron  strips  rapidly  conducted  heat 
away  from  the  chamber.  Iron  was  here  used  with  air  enclosed :  but 
wool  and  timber  non-conductors  would  be  far  better.  He  was  very 
well  acquainted  with  Dr.  Scott's  self-resulating  disinfecting  cham- 
bers, which  received  the  Award  of  Merit  from  the  Sanitary  Institute, 
and  are  extensively  used  in  England  and  Ireland.  In  them  the 
entire  heat  produced  was  utilized,  while  two-thirds  was  evidently 
wasted  by  Dr.  Adams'  chamber.  A  patent  self-regulator  was  also 
attached  to  Dr.  Scott's  chamber,  which  marvellously  economised  con- 
sumption by  automatically  shutting  off  the  gas  as  the  temperature 
reached  the  desired  point.  The  foul  infected  air  was  also  passed 
through  flame,  and  all  organisms  therein  utterly  destroyed  before  it 
escaped.  And,  finally,  Dr.  Scott's  chambers  were  made  either  for 
coal  or  gas  fuel,  so  that  where  there  was  no  gas  these  chambers  were 
still  available.  There  does  not  appear,  therefore,  to  be  much  of 
desirable  novelty  in  Dr.  Adams'  chambers ;  and  they  will  be  found 
to  consume  much  more  gas  than  Dr.  Scott's,  bulk  for  bulk ;  and  as 
to  price,  of  which  they  had  not  been  informed,  as  a  practical  man,  he 
could  say  that  Dr.  Scott's  chamber  would  be  made  for  less  money. 


On  " River  Pollution^'  by  Henry  Eobinson,  M.Inst.C.E. 

When  the  Rivers  Pollution  Prevention  Act  was  passed  in 
1876,  hopes  were  entertained  that  it  would  result  in  stopping 
the  pollution  of  our  rivers.  If,  however,  the  working  of  the  Act 
up  to  the  present  time  is  considered,  it  must  be  admitted  that  it 
is  practically  inoperative,  and  the  results  that  have  accrued  are 
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utterly  incommensorate  with  the  evils  which  had  to  be  grappled 
with. 

I  consider  that  no  more  fitting  time  or  place  could  be  chosen 
for  discussing  the  working  of  this  Act  than  at  'a  Congress 
of  the  Sanitary  Institute  of  Great  Britain  held  in  Glasgow,  a 
ciiy  having  deep  interests  at  stake  in  the  matter,  whether 
regarded  from  a  manufacturing  and  commercial,  or  from  a 
sanitary  point  of  view.  The  inmiiries  that  have  been  held 
with  reference  to  the  state  of  the  River  Clyde  are  evidence  of 
the  keen  interest  that  exists.  The  Reports  of  Messrs.  Bateman 
and  Bazalgette  in  1868 ;  the  Report  on  the  River  Clyde  pollu- 
tion dated  1872-1874;  the  Report  of  Sir  John  Hawkshaw  in 
1876  ;  the  more  recent  Report  by  the  deputation  appointed  by 
the  Town  Council  and  Board  of  Police  of  Glasgow  to  inquire 
into  the  methods  of  disposing  of  sewage  adopted  in  various 
towns  in  England;  and  lastly,  though  equally  deserving  of 
acknowledgment,  the  valuable  data  collected  by  Dr.  William 
Wallace,  the  City  Analyst  of  Glasgow,  all  furnish  information 
for  the  guidance  both  of  those  who  have  to  decide  as  to  how 
this  town  and  this  river  are  to  be  dealt  i^ith,  as  well  as  of  those 
who  are  interested  in  the  general  question.  The  Association 
for  Preserving  the  Rivers  and  Lochs  of  Scotland  from  pollution 
rendered  good  service  in  forming  public  opinion  and  in  accelera- 
ting legislation. 

The  Rivers  Pollution  Prevention  Act  was  passed  to  meet  the 
well  founded  demand  for  such  legislation  as  would  prevent 
the  injury  and  pollution  of  rivers  by  the  discharge  into  them  of 
refuse,  putrid  solid  matter,  or  other  waste  or  noxious  or  polluting 
liquid  or  solid  sewage  matter.  The  Act  deals  with  the  evils 
under  three  heads — 1.  Solid  matters.  2.  Sewage  pollution.  3. 
Manufacturing  and  mining  pollution.  The  prohibition  as  to 
putting  solid  matters  into  nvers  is  absolute.  The  prohibition  as 
to  the  discharge  of  sewage  or  poisonous  noxious  polluting  liquids 
from  manufactories  or  mines  into  rivers,  is  accompanied  by  the 
proviso,  that  no  offence  shall  be  deemed  to  have  been  committed 
where  the  fluid  is  conveyed  by  a  channel  used,  constructed,  or  in 
process  of  construction  at  the  passing  of  the  Act,  if  the  best 
practicable  and  available  (or  reasonauoly  available)  means  has 
been  used  t^  render  harmless  the  sewage  matter  or  polluting 
liquids  so  passing  into  the  river. 

Power  IS  given  to  the  Local  Government  Board  to  grant 
further  time  for  a  local  authority  to  adopt  the  best  practicable 
and  available  means,  and  to  £:rant  Certificates  where  these 
means  have  been  adopted.  ^ 

To  put  into  operation  this  Act  a  sanitary  authority  may  (the 
Act,  be  it  observed,  is  permissive,  and  not  compulsory)  take 
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proceedings  against  an  offending  mine  owner  or  manufactorer, 
lor  discharging  liquid  pollution  or  solid  refuse^  or  an  aggrieved 

Eerson  may  compel  a  sanitary  authority  to  move  in  the  matter, 
y  application  to  the  Local  U-overnment  Board.  An  aggrieved 
person  can  also  put  in  motion  the  Act  against  a  local  authority 
for  discharging  sewage  into  a  river.  The  County  Court  of  the 
district  in  which  the  offence  is  committed  is  the  tribunal  before 
which  the  case  is  taken  in  the  first  instance. 

In  August,  1877  (when  the  Act  came  into  operation)  the 
Local  Government  Board  issued  a  circular  to  the  Sanitary 
Authorities  throughout  the  countrv,  bringing  to  their  notice  in 
very  clear  terms  the  provisions  of  the  Act,  with  the  view  to 
their  being  put  into  operation. 

it  cannot  be  said  that  this  Act  was  in  advance  of  public 
opinion,  inasmuch  as  there  was  a  universal  agreement  as  to  the 
necessity  for  legislation  on  the  subject.  Neither  can  it  be  said 
that  the  Act  was  too  stringent.  Indeed,  criticism  was  rather  in 
the  direction  of  its  being  too  lenient,  but  it  would  have  been 
undesirable  for  any  legislation  to  have  erred  on  the  side  of 
excessive  stringency,  as  this  would  have  led  to  its  being  defied 
as  unreasonable,  or,  to  its  being  disregarded,  as  incapable  of 
being  enforced. 

Now  this  Act,  mild  as  its  provisions  undoubtedly  are,  bas 
been  in  operation  long  enough  to  enable  an  opinion  to  be  pro- 
nounced as  to  whether  or  not  it  has  accomplished,  or  is  likely 
to  accomplish,  that  which  was  anticipated.  I  am  of  opinion 
that  it  has  not,  and  that  practically  it  is  a  dead  letter,  and  that 
unless  it  is  amended  it  will  remain  inoperative.  I  do  not  go  so 
far  as  to  say  that  it  has  been  a  useless  piece  of  legislation.  It 
served  for  a  time  as  a  rod  to  be  held  over  individuals  and  local 
authorities  who  were  offenders,  and  to  some  small  extent  it 
caused  enquiry  and  action  where  indifference  had  previously 
existed.  The  total  effect,  however,  is  inappreciable.  The  rivers 
continue  as  before  to  receive  the  pollutions  which  were  sought 
to  be  abated.  Not  one  certificate  has  been  given  to  a  town  that 
the  best  practicable  method  has  been  emploved  to  remo^'e  pol- 
luting sewage  matter,  although  there  are  hundreds  of  towns 
offending  against  the  Act  which  could  be  prevented  from  offend- 
ing by  adopting  well  recognized  methods  of  dealing  with  their 
sewage  were  they  stimulated  to  do  so. 

Although  my  own  professional  experience  lies  more  in  the 
direction  of  the  operations  of  the  Act  in  regard  to  sew- 
age pollution,  I  believe  it  is  a  fact  that  the  Act  is  inopera- 
tive in  regard  to  pollution  from  mining  and  manufacturing 
refuse. 

The  exact  amount  of  good  which  has  resulted  will  shortly  be 


HINBT  BOBINSOV.  327 

ascertained  when  the  returns  which  were  moved  for  by  the 
Doke  of  Northnmberland  last  session  are  issued. 

As  the  prevention  of  the  pollution  of  our  rivers  was  considered 
(and  very  properly  so)  sufficiently  important  in  1876  to  secure 
special  legislation,  and  as  that  legislation  is  not  producing  the 
anticipated  results,  it  is  most  desirable  to  consider  the  causes  of 
this  failure,  and  of  eliciting  opinions  with  the  view  of  arriving 
at  what  alterations  are  necessary  to  ensure  the  attainment  oi 
the  objects  contemplated. 

One  difficulty  which  existed  at  the  time  this  Act  was  being 
shaped  has  disappeared,  inasmuch  as  the  methods  of  dealing 
with  sewage  are  now  well  understood,  and  have  ceased  to  be 
the  bone  of  contention  amongst  interested  patentees  of  chemical 
systems  or  of  enthusiasts  who  looked  to  realizing  fortunes  by 
irrigation.  Therefore,  in  interpreting  the  expression,  "  the  best 
practicable  and  available  means,"  I  am  confident  that  an  impar- 
tial expert  in  sewage  disposal  would  now  be  able  to  advise 
without  any  difficulty  as  to  the  proper  and  suitable  system  and 
works  for  each  case. 

The  interpretation  of  this  important  expression  might  advan- 
tageously be  explained  in  any  luture  Act,  so  as  to  indicate  the 
standard  of  purity  which  will  be  admissable,  and  to  prevent  its 
being  considered  that  it  is  intended  to  require  a  uniform  stan- 
dard in  all  cases  which  would  be  both  undesirable  and  impracti- 
cable to  enforce,  as  any  attempt  to  compel  the  adoption  of  an 
equally  high  standard  in  all  cases  would  lead  to  failure.  It 
would  be  unreasonable  to  require  the  effluent  from  sewage 
disposal  works  which  discharge  into  a  tidal  river,  or  into  a  river 
like  the  Thames  below  the  water  companies'  intakes  to  be  as 
pure  as  should  be  required  where  the  effluent  passes  into  a 
small  rivulet,  or  into  a  river  above  intakes  of  water  works. 

It  appears  to  me  that  one  serious  defect  in  the  Act  which  has 
contributed  as  much  as  anything  else  to  its  being  inoperative 
is  this : — ^The  onus  of  initiating  proceedings  against  offending 
persons  or  authorities  is  largely  cast  upon  the  individual  riparian, 
or  other,  owner,  which  involves  the  assumption  that  such  indi- 
vidual is  able  and  willing  to  undertake  the  duty  of  enforcing 
the  Act,  or  where  the  sanitary  authority  is  relied  on  to  enforce 
the  Act,  it  presupposes  that  it  will  move  in  the  matter,  whereas 
in  regard  to  sewage  pollution,  the  authority  itself  is  the  offender. 
I  may  illustrate  this  by  referring  to  a  recent  case,  which  is  one 
of  the  few  that  have  been  tried  under  this  Act,  and  as  I  was 

grsonally  engaged  in  enforcing  the  Act  against  the  Local 
>ard,  I  am  familiar  with  the  tacts.  The  sanitary  authority 
of  a  town  had,  in  a  fitful  way,  and  for  years  considered 
whether  or  no  their  town  should  be  properly  sewered,  and  the 
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sewage  properly  disposed  of  instead  of  its  continning,  as  it  did, 
to  pollute  the  beautiful  river  which  passed  through  the  town, 
by  discharging  sewage  matter  into  it  from  several  old  ditches 
and  drains.  This  state  of  things  would  have  continued  but  for 
the  action  of  a  powerful  riparian  owner  who  had  both  the  will 
and  the  means  to  fight  this  Board,  and  who  determined  to  put 
in  motion  this  Act.  He  succeeded  in  these  proceedings,  and 
obtained  a  decision  against  the  authority,  which  will  result 
eventually  in  the  pollution  of  the  river  being  stopped. 

This  was  not  a  very  flagrant  case  inasmuch  as  the  whole 
sewage  of  the  town  was  not  passing  into  the  stream.  Yet  it 
constitutes  one  of  the  very  few  cases  where  a  riparian  owner 
has  moved  in  the  matter. 

I  think  that  the  burthen  of  enforcing  the  Act  should  not  lie 
with  individuals  or  local  authorities  alone,  as  if  the  question 
were  purely  local.  It  is  a  public  grievance  which  was  soaght  to 
be  removea  by  the  Act,  and  recjuires  to  be  treated  in  a  broader 
manner  than  has  been  done.  Individuals  taking  the  initiative 
(as  in  the  case  I  have  referred  to)  are  placed  in  a  false  and 
invidious  position,  as  their  action  may  prejudice  them  in  the  eyes 
of  their  neighbours  who  may  fail  to  appreciate  the  motives 
actuating  them.  I  am  quite  satisfied  that  the  machinery 
devised  by  the  Act  will  continue  to  be  incapable  of  overcoming 
its  own  ms  inertia. 

In  my  opinion  an  alteration  in  the  Act  is  imperatively  called 
for,  and  I  suggest  as  a  necessary  change  that  the  initiation  of 
proceedings  under  the  Act  should  be  entrusted  (in  addition  to 
the  authorities  and  individuals)  to  public  inspectors  who  should 
be  entirely  independent  of  local  authorities,  and  who  should  be 
responsible  to  a  Department  of  State.  These  officers  should 
have  power  to  enter  premises  to  examine  into  cases  of  pollution 
and  to  report  to  head  quarters.  The  Department,  after  consi- 
dering the  facts  stated  in  the  report,  could  take  action  or  not. 
The  establishment  of  such  a  modus  vivendi  would  secure  the  co- 
operation of  the  public,  and  the  existence  of  causes  of  pollu- 
tion would  soon  be  made  known  voluntarily  by  residents  and 
others  who  would  be  unable  or  unwilling  to  enter  upon  the 
tedious,  costly,  and  uncertain  course  of  procedure  under  the 
Rivers  Pollution  Prevention  Act. 


Professor  Eobinsok  wished  to  say  before  the  discussion  was 
entered  upon  that  he  was  very  much  tempted  when  he  wrote  the 
paper  to  make  some  reference  to  the  question  of  the  purification  of 
the  Clyde.     But  his  object   was  to   procure  consideration  of  the 
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Bivers  Pollution  Prevention  Act.  Whilst  the  queetion  of  the  Clyde 
was  a  large  one,  he  felt  he  would  be  following  Uie  wisest  course  and 
meeting  the  wishes  of  the  Institute  if  he  treated  the  matter  generally. 
Besides,  without  data,  his  opinion  on  the  subject  would  be  without 
Talue.  As  the  question  of  sewage  disposal  was  referred  to  by  the 
president  and  Dr.  Carpenter,  in  connection  with  a  previous  paper^ 
he  wished  to  say  that  the  suggestion  made  by  the  latter,  that  sewage 
should  be  disposed  upon  land,  was  one  which  required  consideration 
as  to  the  area  of  land  that  could  be  obtained.  The  disposal  of  the 
sewage  of  Glasgow  upon  land  was  impracticable,  owing  to  the  enor- 
mous area  which  would  be  required. 

The  discussion  was  opened  by — 

Mr.  W.  C.  SiLLAH  (London),  who  said  they  were  all  much  indebted 
to  Professor  Bobinson  for  calJing  the  attention  of  the  Congress  to  so 
decided  a  defect  in  the  legislation  intended  to  put  a  stop  to  river 
pollution.  And  the  task  could  not  have  been  entrusted  to  abler  hands, 
for  Prof.  Bobinson,  as  an  engineer,  was  thoroughly  acquainted  with  the 
subject  in  all  its  branches,  and  must  be  considered  an  expert  in  the 
matter  of  remedying  the  evil  on  account  of  the  long  and  earnest 
study  he  had  given  to  the  subject,  and  the  experience  inseparable  from 
such  a  study.  Prof.  Bobinson  did  not  propose  more  legislation,  and  in 
that  all  sensible  people  must  think  him  right.  What  he  wished  to 
remove  now  was  not  the  poUution  of  the  rivers,  but  the  inaction  or 
inactivity  of  those  persons  who  alone  possessed  the  power  of  putting 
the  legislative  Acts  in  force,  and  he  was  right  in  attributing  the  ex- 
istence of  this  inaction  to  the  unwillingness  of  riparian  owners  to 
incur  the  unpopularity  of  originating  a  movement  which  was  to  affect 
the  purse-strings  of  the  ratepayers.  Now,  it  sinely  was  patent  to 
everybody  that,  whatever  odium  or  unpopularity  ■  might  attach  to  an 
independent  riparian  owner  who  was  in  no  way  answerable  to  the 
ratepayers,  but,  on  the  contrary,  was  one  himself,  an  immeasurably 
greater  amount  of  it  would  rest  upon  any  member  of  a  corporate 
body  who  imposed  an  additional  burden  upon  the  men  who  elected 
him,  and  that  voluntarily  and  without  any  outside  pressure.  There- 
fore the  pressure  proposed  to  be  put  upon  town  authorities  was  one 
to  which  they  could  not  reasonably  object,  for  it  furnished  their  justi- 
llcation  for  increasing  the  rates.  He  (Mr.  Sillar)  spoke  from  a  stand- 
point by  no  means  disinterested,  for  he  had  laboured  long  and 
earnestly  to  perfect  a  system  of  water  purificatioi\^  and  though  it  did 
not  become  him  to  declare  it  to  be  the  best  practical  method,  he  con- 
scientiously believed  it  to  be  so.  On  many  former  occasions  he  had 
had  the  privilege  of  explaining  before  that  and  other  Congresses  the 
principles  of  the  system  so  successful  at  Aylesbury,  but  upon  the 
present  occasion  he  had  the  greater  privilege  of  speaking  of  facts 
accomplished  instead  of  excellences  expected.  For  seven  or  eight 
years  the  Native  Guano  Company  had  received  from  the  authorities 
of  Aylesbury  a  unanimous  and  annual  expression  of  perfect  satisfac- 
tion with  the  system.    The  CJongress  heard  the  day  before  yesterday 
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a  sad  account  of  the  deficiencies  of  Southport.  It  could  not  be  other- 
wise. Sewage  per  ge  was  not  intolerably  offensive  until  it  had  been 
decomposed.  So  there  was  an  evident  advantage  in  the  treatment  of 
it  being  as  speedy  as  possible.  The  necessity  of  long  and  expensive 
sewers  only  existed  for  the  purpose  of  removing  from  the  neighbour- 
hood of  dwellings  the  offensive  sewage  works.  But  as  the  Aylesbury 
process  was  not  offensive  that  necessity  did  not  exist.  That  the  pro- 
cess was  not  offensive  might,  he  thought,  be  fairly  inferred  irom  the 
&ct  that  a  working  model  upon  real  sewage  had  been  exhibited  in 
constant  operation  at  the  International  Fisheries  Exhibition  for  some 
months,  where  any  offence  would  not  for  a  moment  be  tolerated.  It 
had  been  visited  by  thousands,  including  His  Eoyal  Highness  the 
Prince  of  Wales,  who  personally  expressed  his  approbation  of  the 
process,  and  who  had  sanctioned  it  adoption  at  Wellington  Ck)llege,  of 
which  he  was  the  president.  It  was  not  his  (Mr.  Sillar's)  intention 
of  unduly  occupying  the  attention  of  this  Congress  in  saying  what 
had  been  often  said  before.  Let  it  suffice  to  say  that  the  ABC 
process  had  for  years  effected  a  sufficient,  and  more  than  sufficient, 
purification.  Secondly,  the  operation  required  little  space,  and  caused 
no  offence  ;  and  thirdly,  the  manurial  wealth  was  preserved  for  agri- 
culture, and  was  so  fully  recognised  as  valuable  that  the  farmers 
bought  it,  and  would  buy  more  if  they  had  more  to  sell.  Dr.  Carpenter, 
whose  account  of  the  Croydon  farm  they  had  heard,  would  excuse  him 
if  he  said  that  such  wealth  as  existed  in  sewage  was  more  economically 
applied  to  the  general  agriculture  of  the  country  than  confined  to  the 
limited  area  of  a  sewage  farm. 

Mr.  G.  J.  Stmons,  F.E.S.,  pointed  out  that  if  they  insisted  upon 
the  Act  in  its  integrity  our  manufacturers  might  be  worsted  in  their 
competition  with  foreign  manufacturers.  If  it  could  be  shown  that 
a  river  could  be  kept  absolutely  sweet  and  pure  without  crippling 
the  manufacturers,  then  let  it  be  made  as  sweet  as  possible.  But 
rivers  would  require  to  be  treated  differently.  The  Irwell. would 
require  to  be  treated  in  a  way  different  from  the  Tay.  The  former 
was  black  as  ink,  but  the  latter  contained  tens  of  thousands  of 
salmon.  On  the  other  hand,  the  Thames  and  Clyde  would  require 
intermediate  treatment,  for  they  were  used  for  both  pleasure  and 
commerce.  No  one  would  go  upon  the  Irwell  for  pleasure.  In  all 
these  matters  there  should  be  as  much  amelioration  as  possible. 
The  Institute  must  not  aim  too  high  in  this  matter.  They  must  not 
aim  at  a  point  where  the  great  bulk  of  the  common-sense  of  the 
country  would  not  go  with  them.  What  they  must  do  was  to  go  as 
fisist  as,  and  perhaps  just  a  little  ahead  of,  the  ordinary  common- 
sense  of  the  country,  but  they  must  not  aim  at  theoretical  perfec- 
tion. He  was  glad  that  the  President  of  the  Institute  (the  Duke  of 
Northumberland)  had  taken  a  step  in  the  matter.  As  it  was,  the 
*'  Local  Authority"  was  often  the  people  who  ought  to  proceed  against 
themselves — which  was  the  last  thing  they  would  do.  The  responsi- 
bility of  stopping  a  nuisance  was  sometimes  thrown  upon  the  indi- 
vidual.   Now  an  individual  did  not  like  to  come  forward  and  aonoj 
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all  his  neighbours.  He  thought  it  would  be  better,  as  had  been 
suggested,  that  inspectors  should  be  appointed  entirely  independent 
of  local  influence. 

Dr.  W.  WaiiLAGB,  Glasgow,  thought  it  would  be  a  great  benefit  if 
there  was  a  system  of  inspection  with  regard  to  rivers  pollution 
such  as  there  was  for  Alkali  works.  These  works  at  one  time  annoyed 
the  inhabitants  and  destroyed  vegetation,  but  legislation  had  been 
brought  to  bear  upon  them  and  a  great  improvement  effected.  Besides, 
the  owners  had  been  able  in  consequence  to  utilise  some  of  the  refuse 
which  was  at  one  time  offensive.  Now,  if  legislation  were  applied 
more  sharply  than  at  present  in  respect  of  river  pollution,  a  similar 
improvement  would  be  effected.  In  Glasgow  a  great  deal  of  attention 
had  been  devoted  to  the  subject  of  river  pollution,  and  although  they 
had  not  yet  done  anything  in  regard  to  the  Clyde,  still  they  were  in 
a  position  that  when  they  were  forced  to  do  something  they  would  be 
enabled  to  go  into  a  satisfactory  scheme.  The  position  they  took 
up  was  this,  that  in  the  first  place,  as  regards  manufacturers'  refuse, 
no  solid  matter  of  any  kind  should  be  allowed  to  go  into  the  sewer 
from  the  factory,  and  in  the  second  place,  that  no  acid  should  be 
allowed  to  enter  it.  They  held  that  manufacturers  should  treat  their 
acid  refuse  in  such  a  way  as  to  run  it  off  in  a  clear  state  and 
slightly  alkaline,  or  at  least,  free  from  acidity.  Then  it  would  do 
no  harm  to  the  sewage.  No  scheme  of  precipitation  had  yet  been 
fixed  upon ;  but  they  thought  that  precipitation  was  the  most 
likely  thing  to  adopt  for  Glasgow.  They  could  not  adopt  a  system  of 
irrigation.  He  knew  the  sewage  &rm  at  Croydon,  and  he  considered 
it  a  great  success.  But  that  success  depended  upon  peculiar  circum- 
stances whice  did  not  exist  in  Glasgow.  In  the  first  place,  they  had 
not  got  the  ^quantity  of  land  required,  nor  the  kind  of  land.  If  they 
treated  their  sewage  by  irrigation,  they  would  require  ten  square 
milee.  Now  they  could  not  get  that,  indeed  he  did  not  think  there 
were  100  acres  suitable  for  the  purpose.  As  regards  the  schemes  of 
precipitation,  these  also  depended  upon  the  situation.  He  had  seen 
the  ABC  process  to  which  reference  had  been  made,  and  he  con- 
sidered it  very  suitable  for  Aylesbury,  but  it  would  be  absurd  to  adopt 
it  for  Glasgow.  For  a  small  town  it  was  an  excellent  process,  but 
other  processes  were  more  suitable  for  larger  towns.  If  Glasgow 
adopted  a  scheme  by  precipitation,  it  would  in  the  first  instance  try 
lime  simply. 

Mr.  G.  W.  MviB  said  that  he  had  some  experience  of  Government 
inspection  lately,  and  he  did  not  like  it.  He  would  rather  that  it 
should  be  a  local  inspector,  who  should  be  placed  above  the  influences 
of  the  Local  Board.  But  when  he  was  deemed  entitled  to  an  advance 
of  salary  he  should  apply  for  it  not  to  the  Local  Board  but  to  the 
Gk>vemment  Board  in  London  or  Edinburgh.  He  also  objected  to 
Prof.  Eobinson's  proposal  to  treat  different  streams  in  different  ways. 
All  the  difficulty  would  be  removed  if  they  said,  **  We*will  not  allow 
anyone  to  pollute  a  stream  at  all."    They  had  a  scheme  for  the  pmri- 
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fication  of  the  Clyde  four  years  ago ;  but  he  had  reason  to  believe 
they  had  now  a  better  scheme.  The  great  mischief  in  Glasgow  was 
that,  being  a  large  city,  they  would  require  immense  works.  But 
they  could  have  the  works  within  Glasgow  itself,  and  there  would  be 
no  necessity  for  gigantic  sewers.  He  believed  that  sewage  works 
could  be  carried  on  in  any  town  without  offence  to  the  sight  or  smell. 
In  Bradford  the  sewage  works  were  in  the  best  part  of  the  town. 
Therefore  the  way  was  easy  if  the  Local  Boards  would  make  up  their 
minds  to  do  their  duty.    If  they  did  not  do  it,  the  Government  should. 

Mr.  W.  R  W.  Smith,  said  the  question  for  the  Congress  to  discuss 
was  whether  they  should  seek  so  to  alter  the  Act  as  to  benefit  riparian 
landowners  purely  at  the  expense  of  the  community.  If  Prof.  Bobin- 
son  had  suggested  in  his  paper  that  every  riparian  owner  who  was 
benefited  by  the  purification  of  the  river  which  passed  his  property 
should  pay  a  large  part  of  the  cost  of  that  work,  then  and  then  only 
would  he  have  said  there  would  be  some  justice  in  seeking  further 
legislation.  While  he  would  like  to  see  their  rivers  purified,  he  was 
afraid  that  it  would  be  a  long,  long  time  before  the  general  pro- 
visions were  carried  out,  whereby  the  various  Local  Authorities 
should  be  compelled,  at  the  public  expense,  to  purify  the  rivers, 
unless  landowners  were  obliged  to  pay  a  certain  amount  for  the 
benefit  which  would  thus  be  conferred  upon  them.  He  said,  "  I  con- 
sidered rivers  were  common  property,  being  the  arterial  drains  of 
the  country."  Mr.  Smith  further  pointed  out  that  it  had  yet  to  be 
proved,  so  far  as  the  Clyde  was  concerned,  that  the  public  had 
derived  any  bad  health  from  its  foul  condition.  Besides,  while  they 
were  badly  ofi^  in  Glasgow  as  regards  the  condition  of  their  river, 
they  were  nothing  like  so  badly  off  as  the  people  residing  on  the 
banks  of  some  of  the  rivers  in  Yorkshire.  About  a  river  in  York- 
shire it  was  said  that  a  petition  sent  up  for  its  purification  was 
written  with  water  from  the  river  itself. 

Ex-Bailie  Salmon,  Abghitect,  Glasgow,  argued  as  long  as  the 
present  mistaken  water-closet  system  existed,  no  ingenuity — every 
scheme  in  that  direction  having  been  exhausted — can  prevent  the 
pollution  of  the  running  waters  of  the  kingdom  from  the  rivulets  to 
the  rivers.  What  he  would  like  to  impress  upon  the  nation  was  that 
we  are  by  this  system  bartering  the  health,  wealth,  beauty,  and  water 
carriage  necessities  of  the  kingdom  for  an  imattainable  chimera.  To 
undertake  the  task  of  providing  water-closets  that  will  poison  neither 
the  water  nor  the  air  we  must  begin  by  conquering  the  laws  of  nature. 
The  present  water-closet  system,  while  dangerous  to  every  house- 
holder, is  peculiarly  so  to  the  industrial  classes,  numbering  at  least 
20,000,000  of  the  population.  The  water-closets  introduced  into 
these  houses  are  in  themselves  cheap  and  imperfect,  and  made  still 
more  injurious  by  ignorance  or  carelessness  of  the  householders  until 
not  unfrequeptly  even  their  habitations  become  traps  for  disease. 
With  regard  again  to  the  serious  interruption  and  expenditure  with 
which  the  system  burdens  the  upholders  of  our  navigable  river,  we 
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haye  only  to  obtain  information  from  the  reepective  authorities  to 
learn  that  thousands  and  thousands  are  expended  from  year  to  year 
to  remove  part  of  the  poisonous  sludge  from  the  river  so  as  to  keep 
navigation  open.  The  speaker  at  the  same  time,  after  a  very  long 
experience,  asserts  that  there  is  no  difficulty  in  providing  closet  accom- 
modation suitable  for  every  rank  of  life,  and  on  such  a  principle  as  to 
keep  the  rivers  in  the  hands  of  nature  and  our  towns  and  cities 
undefiled.  And  in  reference  to  the  agriculture  of  the  kingdom, 
the  late  Mr.  Mechi,  acknowleged  to  be  our  highest  authority  in  such 
matters,  in  a  letter  to  the  Times,  declared  that  if  the  misapplied 
manure  which  is  at  present  producing  so  much  evil  throughout  the 
nation  was  carried  to  the  agricultural  districts,  the  food  production 
for  the  people  would  be  doubled.  In  that  same  letter  Mr.  Mechi 
expressed  in  strong  terms  his  wonder  that  neither  Architects  nor 
Engineers  had  overcome  the  difficulty,  if  there  was  one.  But  the 
difficulty  is  overcome  and  only  waits  the  dictum  of  our  Bulers  to 
make  its  observance  imperative. 

Dr.  DuiTCAK,  Crossbill,  urged  that  there  should  be  a  distinction 
drawn  between  tidal  parts  of  rivers  from  which  no  one  thought  of 
taking  a  water  supply,  and  the  rivers  or  parts  of  rivers  which 
might  supply  the  communities  Hving  on  their  banks  with  drinking 
water.  He  further  urged  that  the  entrance  of  sewage  matter  into 
rivers  which  provided  water  supply  to  the  people  should  be  summarily 
put  a  stop  to,  and  stated  that  in  the  present  state  of  the  law  persons 
might  pollute  any  public  river  in  Scotland  with  sewage  matter  with 
peifeot  impunity.  There  must  therefore  be  a  change  in  the  law  of 
Scotland.  In  such  cases  as  cholera  and  typhoid  fever  they  found 
that  the  excreta  of  these  diseases  might  pass  for  considerable  dis- 
tances along  water-courses  and  yet  not  be  robbed  of  their  terror. 
He  could  point  to  hundreds  of  instances  in  which  one  or  two  typhoid 
stools  entering  a  small  stream  had  produced  great  epidemics  at  con- 
siderable distances  from  the  point  at  which  they  entered  the  stream. 
Consequently  such  views  as  had  been  advocated  by  some,  that  the 
mere  fact  of  the  excreta  passing  through  the  current  of  the  river  and 
being  exposed  to  oxygen  robbed  them  of  their  danger,  were  entirely  at 
variance  with  the  facts  of  medical  science.  Ab  f ar  as  they  knew  at 
the  present  moment  the  germs  which  produced  these  diseases  were 
solid,  and  probably  living  particles,  and  they  did  not  know  that  any 
system  of  precipitation  applied  to  sewage  prevented  them  from  exer- 
cising their  noxious  influence.  The  only  system  as  far  as  he  was 
aware  that  had  yet  been  proposed  which  prevented  such  materials 
as  typhoid  and  cholera  excreta  from  exercising  their  dangerous  influ- 
ence, was  the  system  of  the  Messrs.  Fryer  of  Nottingham,  which  sub- 
jected them  to  a  high  temperature.  There  was  no  doubt  whatever 
that  it  would  be  a  very  important  thing  if  all  the  sewage  of  the  com- 
munity could  be  returned  to  the  soil ;  but  if  the  sewage  were  to  be 
returned  to  the  soil  at  the  expense  of  poisoning  the  inhabitants 
all  round  the  district  in  which  it  was  placed,  it  would  be  a  very 
serious  matter  indeed,  and  would  require  a  great  deal  more  con- 
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sideration  thau  had  ap  to  the  present  time  been  given  to  it.  If 
the  sewage  was  to  be  returned  to  the  soil,  it  should  be  spread  over 
lands  which  were  not  in  the  neighbonrhpod  of  districts  which  supplied 
the  community  with  water.  In  Glasgow  the  sewage  precipitation 
which  had  been  suggested  by  the  authorities  was,  in  his  opinion,  the 
best  scheme  for  the  public,  because  the  Biver  Clyde  at  G-lasgow  is  & 
tidal  river  and  is  not  used  as  a  water  supply  for  the  inhabitants  on 
its  banks. 

The  PuBsroBiT^T  (Dr.  Angus  Smith)  said  it  was  a  little  alarming  to 
hear  that  the  Rivers  Pollution  Prevention  Act,  which  had  cost  him 
considerable  labour  had  been  of  no  use  at  all.  He  thought  they  had 
made  a  fair  beginning.  The  inspectors  had  no  power  to  initiate  a 
prosecution ;  they  could  not  go  to  any  river  or  brook  and  say  to  any 
individual,  '^  You  shall  not  pollute,"  but  the  initiative  must  be  taken 
either  by  the  local  boards  or  by  individuals,  or,  in  other  words,  by 
the  public.  If  little  had  been  done,  it  was  the  fault  of  the  public, 
and  although  the  Act  had  not  done  a  great  deal,  it  had  not  been 
inoperative.  There  had  been  several  trials  consequent  upon  oom- 
plaints,  and  more  or  less  action  had  been  taken.  Professor  Eobinson 
had  said  that  not  one  certificate  had  been  given  under  the  Act. 

Professor  EoBiirsoir :  The  sewage  part  of  the  Act. 

The  Pbbsidbnt  (Dr.  Angus  Smith)  said  he  would  use  the  words 
"  under  the  whole  Act."  Applications  had  been  made  for  a  certificate, 
but  he  had  uniformly  reused  to  give  any,  the  reason  being  that  the 
Act  demanded  the  best  method.  Now,  be  could  not  say  that  in  any 
case  the  best  method  had  been  put  before  him.  Professor  Bobinson 
considered  there  could  be  no  doubt  as  to  what  was  the  best  method, 
and  that  a  law  might  be  readily  framed ;  but  as  soon  as  he  had  said 
that,  three,  four,  or  ^ve  gentlemen  rose  up,  and  each  had  a  different 
method.  Now,  which  would  be  the  best  ?  He  still  felt  justified  in 
doing  what  he  had  done.  He  would  still  refuse  any  certificate  unless 
the  words  of  the  Act  were  somewhat  altered.  That  was  the  only  thing 
he  objected  to  in  the  Act ;  it  was  too  stringent  in  the  use  of  these 
words.  At  the  same  time,  it  was  exceedingly  difficult  to  alter  the 
words  without  bringing  in  some  considerable  objection.  A  distin- 
guished sanitarian  had  said  it  would  be  impossible  to  purify  the  rivers 
unless  we  used  the  whole  army  of  Great  Britain.  We  might  almost 
agree  to  this.  But  he  difiered  very  much  from  those  gentlemen  who 
supposed  this  must  be  done  by  legislation  alone.  He  considered 
what  was  wanted  was  invention  more  than  legislation.  The  Bivers 
Pollution  Prevention  Act  brought  to  bear  a  slight  pressure  upon  the 
community,  and  this  pressure  was  causing  manufacturers  and  others 
to  promote  invention  and  avoid  pouring  refuse  into  the  rivers. 
Although  no  invention  had  been  made  compulsory,  manufacturers 
had  been  quietly  moving  in  various  parts  of  the  country,  and  what 
had  taken  place  at  Galasheils  was  a  most  important  proof,  so  far 
as  Scotland  was  concerned;  for,  had  it  not  been  for  the  Act,  the 
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improyement  in  that  diatrict  would  not  haye  been  carried  out.  The 
same  thing  might  be  applied  to  other  places.  He  considered,  there- 
fore, that  the  value  of  the  Act  had  been  by  a  slight  pressure,  not 
a  yiolent  one,  to  cause  improvement  in  the  direction  of  invention, 
which,  so  far,  had  been  successful. 

Professor  BoBiNSOir  replied  that  he  quite  agreed  with  whafc  the 
President  had  just  said  as  to  the  inspectors  having  no  power  of 
initiation ;  in  fact  it  was  the  very  thing  that  he  thought  required 
dealing  with.  He  could  not,  however,  agree  with  what  the  President 
said  that  the  action  which  had  been  taken  could  be  regarded  as  a  fair 
begimiing.  It  was  so  trifling  in  its  degree  that  it  ought  to  be 
characterized  as  inappreciable.  With  respect  to  what  had  fallen  from 
other  speakers  he  considered  that  useful  opinions  had  been  elicited. 
He  would  reply  to  the  speaker  who  objected  to  riparian  owners  having 
the  streams  purified  without  paying  for  it  that  it  was  quite  reasonable  to 
deal  with  the  question  of  cost  on  an  equitable  basis,  so  that  all  classes 
should  contribute.  He  did  not  propose  to  meet  the  suggestion  to 
discard  the  water  closet  system  or  several  other  points  which  were 
touched  on,  but  which  time  did  not  admit  of  dealing  with.  As  regards 
Mr.  Sillar's  remarks,  he  would  observe  that  although  the  ABC 
system  produced  a  successful  sanitary  result  at  Aylesbiuy  he  was  not 
prepared  to  recommend  it  for  Glasgow.  He  said  this  with  a  full 
appreciation  of  the  labours  of  Mr.  SiUar  and  his  fellow  workers. 
Parliament  had  clearly  intended  that  a  certain  end  should  be  attained 
by  passing  the  Bivers  Pollution  Prevention  Act.  This  end,  however, 
not  having  been  attained,  and  the  condition  of  things  remaining  which 
called  for,  and  resulted  in,  legislative  interference,  he  was  fully  per- 
suaded that  an  impetus  should  be  given  by  which  so  unsatisfactory  a 
state  of  affairs  would  be  removed.  In  conclusion  Prof.  Bobinson 
thanked  those  who  had  spoken,  and  also  the  President,  for  having 
contributed  to  the  discussion. 


On  **  Smoke  Abatement,''  by  W.  R.  E.  Coles. 

In  the  presidential  address  of  Captain  Douglas  Galton  at  the 
Congress  held  last  year  at  Newcastle- on -Tyne,  he  reviewed 
in  detail  the  influences  of  town  atmosphere  on  health,  and 
proved  by  carefully  prepared  statements  that  in  twenty-three 
towns  selected  for  their  smokiness,  the  mortality  from  diseases  of 
the  respiratory  organs  was  largely  in  excess  of  the  average,  and 
from  diseases  of  the  zymotic  class,  the  mortality  was  more  than 
double  that  of  the  rural  districts.  At  the  same  meeting  the 
suggestive  papers  of  Mr.  Ralph  Carr  Ellison  and  Dr.  B.  W. 
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Richardson  treated  of  those  social  evils  directly  begotten  of  a 
darkened  and  polluted  atmosphere,  say  lowered  tastes  and 
moral  tone,  craving  for  stimulants  induced  by  lowered  vitality, 
debasement  of  the  poorer  classes,  especially,  from  the  influences 
of  unavoidably  dirty  homes  and  persons. 

The  efforts  thus  put  forth  at  Newcastle-on-Tyne  by  the 
Sanitary  Institute  are  noteworthy,  for  they  have  met  with 
sound  and  promising  success.  Not  only  have  various  private 
individuals  and  commercial  firms  been  stimulated  to  lessen  the 
production  of  smoke  in  their  particular  cases  by  adopting  im- 
proved heating  apparatus,  but  the  town  authorities  have  been 
so  influenced  oy  public  opinion  and  personal  conviction  that 
within  the  past  fortnight  it  is  reported  that  they  have  com- 
pleted the  substitution  of  improved  furnaces  to  abate  smoke  at 
some  of  the  Corporation  works,  which  formerly  produced  a 
great  deal  of  smoke,  and  simultaneously  with  setting  so  good  a 
public  example,  they  have  decided  to  issue  a  circular  calling 
upon  owners  of  steam  vessels  on  the  Tyne  and  all  manufacturers 
to  abate  smoke  to  the  lowest  possible  point.  But  though  it 
has  thus  chanced  that  the  Sanitary  Institute  have  so  far 
moved  in  other  centres  than  this  in  the  cause  of  smoke  abate- 
ment, it  is  at  the  present  Congress  in  the  great  city  of  Glasgow 
that  the  Council  have  authorized  the  first  paper  on  smoke  abate- 
ment to  be  submitted  for  consideration  as  a  separate  branch  or 
department  of  sanitary  science. 

Nothing,  I  venture  to  think,  can  be  sounder  in  policy  than  this 
decision  on  the  part  of  the  Institute,  for  the  magnitude  of  the 
evil,  as  well  as  its  peculiar  character,  alike  mark  it  out  for  sepa- 
rate recognition  and  distinct  treatment  at  the  hands  of  the  legis- 
lature, local  authorities,  sanitary,  medical,  scientific  and  other 
professional  and  non-professional  classes  of  the  community.  As 
a  separate  sanitary  work  •none  can  transcend  that  which  aims  at, 
and  IS  capable  of,  securing  for  the  inhabitants  of  towns  more  of 
those  vital  and  vitalising  elements — sunlight  and  respirable  air 
— ^than  they  now  possess ;  and  while  thus  occupying  an  unique 
and  defined  position  in  the  department  of  sanitary  science,  and 
standing  as  an  indispensable  ally  to  that  science  as  well  as  to 
every  other  efFort  aiming  at  amelioration  of  the  physical  and 
moi*al  conditions  of  town  life,  the  smoke  abatement  cause  has 
other,  yet  wider  and  special  claims  of  a  social  and  economical 
character  upon  the  attention  of  public  bodies  and  private 
individuals. 

It  seems  unnecessary  to  deal  separately  with  either  the  sani- 
tary or  the  social  aspect  of  the  smoke  question  at  this  time. 
The  sanitary  side  of  the  subject  has  already  been  treated  in 
detail  by  Captain  Douglas  Galton  in  the  address  I  have  alluded 
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to;  and  others  (among  whom  I  may  mention  Mr.  Ernest 
Hart)  have  statistically  shown  the  largely  increased  mortality 
to  be  fairly  ascribed  to  a  smoky  atmosphere.  Medical  opinion 
is  virtually  unanimous  on  the  subject.  Sir  William  Gull,  Dr. 
Andrew  Clark,  Dr.  Alfred  Carpenter,  Sir  Spencer  Wells,  and 
other  eminent  private  practitioners,  have  publicly  expressed 
their  warm  support;  while  from  the  other  branch  of  the  medical 
profession — the  Medical  Officers  of  Health — equally  strong 
sympathy  has  been  evinced.  Dr.  Tripe  and  Dr.  Wynter  Blyth 
were  among  the  earliest  members  of  the  Smoke  Abatement 
Committee,  and  from  that  time,  and  the  earliest  reports  of  Dr. 
Sedgwick  Saunders  to  the  Corporation  of  the  City  of  London, 
down  to  the  recently  published  report  of  Dr.  Leigh  of  Man- 
chester, the  support  of  the  Medical  Officers  of  HeaHh  has  been 
strongly  expressed  in  favour  of  smoke  abatement.  Sir  Henry 
Thompson  nas  stated  that  ^*  the  influences  of  sunlight,  imper- 
ceptible as  they  may  seem  to  us,  are  almost  as  necessary  as  the 
food  we  eat." 

The  Sanitary  Listitute,  the  National  Health  Society,  and 
other  Sanitary  bodies,  strongly  urge  the  necessity  for  smoke 
abatement.  Thus  the  evidence  on  this  side  of  the  case  seems 
practically  as  strong  as  it  can  be;  while  on  the  question  of 
there  being  moral  reasons  for  purifying  the  atmosphere,  I  don*t 
think  stronger  evidence  need  be  adduced  than  that  given  by 
Mr.  Ellison  and  Dr.  Richardson  in  the  papers  to  which  I  have 
referred.  I  may  perhaps  mention  a  practical  consideration 
advanced  by  Mr.  T.  C.  Horsfall,  of  Manchester,  namely,  that 
one  great  evil  of  smoke  is  that  it  drives  many  of  the  upper  and 
middle  classes  who  can  do  so,  to  live  out  of  town,  and  tnus  cut 
off  their  association  with  town  affairs,  and  their  influence  for 
good  upon  the  poorer  members  of  the  community. 

In  view  of  tnese  separate  branches  of  the  subject  being  thus 
so  well  authenticated  and  generally  understooo,  it  seems  de- 
sirable to  consider  other  general  features  of  the  case,  and  more 
particularly  the  actual  cause  of  the  evil^  and  the  probability  of  its 
abatement* 

As  smoke  is  but  the  expression  of  defective  heating  processes, 
by  its  production  these  processes  stand  condemned,  xney  must 
be  improved.  We  must  face  the  true  bsue.  The  production 
and  application  of  heat  must  become  raised  to  the  level  of  a 
recognised  and  rewarded  art  and  industry,  before  the  ultimate 
success  of  the  smoke  abatement  cause  can  ensue.  The  very 
term  ^'  Smoke  abatement,"  is,  in  a  sense  misleading,  for  it  points 
but  to  an  eapression  of  evil — ^not  to  its  cause*  ^'Heat  cultiva- 
tion" would  more  correctly  indicate  the  underlying  and  govern- 
ing principle  on  which  thought  and  action  must  be  based  if  we 
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would  intelligently  address  ourselves  to  rid  the  atmosphere  of 
smoke  and  secure  the  advantages  attaching  to  that  great  object. 
When  we  remember  that  heat  agency  lies  at  the  root,  and  more 
or  less  intimately  affects  almost  everv  civilized  art,  we  see  how 
large  is  the  field  for  useful  reform  wnich  opens  before  us. 

Li  a  broad  sense  it  has  hitherto  been,  and  still  is,  the  practice 
to  obtain  heat  merely  by  heaping  crude  coal  on  a  fire,  regarding 
little  the  true  character  of  tne  fuel,  the  apparatus  in  wnich  it 
bums,  or  the  duty  actually  required.  So  long  as  there  is  heal 
enough  for  the  purpose  in  view  that  is  deemed  sufficient;  the 
strictly  exact  and  beautiful  natural  process  called  *^  combustion" 
will  not  submit  to  such  usage,  and  it  punishes  man  in  purse 
and  in  person  to  teach  him  to  use  his  intelligence  and  amend 
his  ways.  These  are  but  elementary  truths,  and  trite  ones  to 
many,  but  this  Congress  cannot,  I  think,  ignore  them  while  it 
remains  an  urgent  and  essential  necessity  to  sanitary  progress 
that  public  attention  should  be  thus  directed  to  consider  ^'  first 
principles,"  in  order  to  judge  aright  the  true  cause  of,  and  true 
remedy  for,  the  ills  now  suffer^.  Hitherto,  as  we  know  the 
smoke  question  has  been  treated  either  slightingly  or  in  a  dis- 

Eonding  or  impatient  spirit,  perhaps  the  term  ^^ nuisance"  has 
ad  much  to  do  with  tnis.     It  does  not  suggest  the  true  idea 
that  smoke  production,  in  the  sense  we  know  it,  is  a  grave 
national  calamity,  calling  for  the  voice  and  effort  of  the  nation 
to  contend  against.      The  word  ^^ nuisance"  conveys,  or  has 
grown  to  convey,  something  of  the  kind  known  as  ^^  annoyance," 
something  which  must  either  be  borne  as  inevitable,  or  be 
avoided  by  forcible  measures.     In  this  case,  the  force  of  sharp 
legislation  has  been  tried  both  in  modem  and  ancient  times. 
In  1306,  Edward  I.  decreed,  by  royal  proclamation,  that  the 
buildings  from  which  smoke  issued  should  be  pulled  down  I    In 
1855,   jLord   Palmerston,  then  prime   minister,  proposed  the 
more  practical,  but  still  inadequate  measure,  that  ^^  a  thumping 
fine,"  as  he  is  reported  to  have  expressed  it,  should  be  inflicted; 
and  the  law  was  amended.    But  although  the  legislation  has 
undoubtedly  effected  considerable  good  l)y  forcing  a  certain 
number  of  persons  to  yield  to  public  necessity  and  abate  smoke, 
still  it  is  obvious  that  legislation  has  failed,  and  must  fail,  of  its 
ultimate  object  so  long  as  it  is  limited  to  its  present  scope  and 
application.     Beyond  all,  however,  legislation  far  in  advance  of 
general  public  opinion  cannot,  as  we  know,  be  practically  opera- 
tive, however  really  beneficial  its  character  may  be.    Although 
it  may  be  expedient  to  hold  public  enquiry  into  the  smoke  abate- 
ment question  by  a  Boyal  Commission  as  has  been  proposed,  to 
consider  immediate  extension  and  amendments  of  existing  laws 
for  the  suppression  of  smoke  in  view  of  the  various  changes 


W.  B.  1.  COLB8.  339 

which  have  occurred  since  their  enactment,  still  it  seems  to  me 
that  the  great  aim  of  those  who  seek  to  advance  the  cause  of 
smoke  abatement  should  be  much  more  directed  to  awakening 
and  stimulating  general  public  interest  on  the  grounds  I  have 
alluded  to  than  to  discussmg  legislative  remedies  or  particular 
methods  of  smoke  prevention. 

It  is  frequently  urged  that  local  authorities  are  at  fault  in 
not  enforcing  laws  in  restraintof  smoke.  Doubtless  there  is  some 
foundation  tor  this  charge,  and  also  force  in  the  complaint  so 
frequently  made  that  those  who  are  called  on  to  administer  the 
law  are  themselves  offenders  a^nst  it.  But  these  complaints 
often  take  the  place  of  the  practical  consideration  of  how  the  state 
of  things  is  to  be  improved.  It  seems  overlooked  that  those 
who  administer  the  laws  are  not  likely,  as  a  rule,  at  any  rate, 
to  see  the  smoke  question  in  a  different  light  to  that  in  which 
the  general  public  view  it.  Their  minds,  like  those  of  others, 
must  be  opened  to  the  desirability  and  practicability  of  reform ; 
but  perhaps  of  all  things  pertaining  to  legislative  reform,  the 
greatest  barrier  to  its  advancement  is  the  manifestly  unfair 
basis  on  which  smoke  law  has  hitherto  always  stood,  namely — 
that  it  has  been  levelled  against  certain  trading  classes  of  the 
community  only  I  Besides  this  unfairness,  there  is,  too,  an  im* 
practibility  about  such  legislation  which  must  strike  everyone 
who  considers  it — How  can  it  be  reasonably  expected  that 
masters  or  men  who  are  accustomed  to  unlimited  production  of 
smoke  in  their  own  and  neighbours'  houses  and  elsewhere, 
should  be  imbued  with  any  special  views  as  to  the  necessity 
for  absolutely  preventing  smoke  in  their  works?  As  a  rule  they 
look  upon  the  smoke  laws  as  an  irksome  and  unfair  restriction 
on  trade ;  and  so  long  as  they  can  by  any  means  avoid  penalties, 
they  practically  dono  more  to  advance  the  object  of  the  legislation. 

It  seems  to  have  been  generally  accepted  in  the  past  and  to 
remain  now  a  fixed  idea,  that  the  smoke  from  Domestic  chimneys 
cannot  be  checked  or  dealt  with  at  all  by  legislation.  Must 
this  view  be  held  as  absolutely  correct  now — ^and  to  apply  as 
well  to  all  future  time  ?  It  would  be  wholly  unreasonaole  to 
consider  even  the  possibility  of  passing  an  immediate  law  to 
absolutely  restrain  smoke  from  private  houses  now  existing. 
Were  it  even  to  be  passed  it  manifestly  could  not  be  ad- 
ministered. For,  as  the  late  Home  Secretary  (now  Lord  Aber- 
dare),  said  in  a  speech  on  the  subject,  ^^  It  would  be  impossible 
to  draw  an  indictment  against  a  whole  people ;"  but  as  he  went 
on  to  say,  ^^  Supposing  it  can  be  shown  that  grates  as  cheap  or 
cheaper  than  the  present  ones  have  been  invented  and  could  be 
appUed,  and  that  the  result  of  using  them  would  be  an  economy 
ot  fuel,  we  have  then  to  consider  whether  the  foundation  has 
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not  been  laid  for  the  gradual  application  of  compulsion."  Surely 
these  words  of  his  are  worthy  of  consideration.  In  the  case  of 
new  houses,  at  any  rate,  a  great  check  might  readily  be  imposed 
by  the  united  forces  of  public  opinion  and  suitably  restnctive 
lemslation. 

/The  GoYemment  have  set  the  example  in  the  abatement  of 
smoke  byannouncing  that  tenders  forthe  new  Admiralty  and  War 
Offices  must  provide  for  most  improved  heating  arrangements. 

I  do  not  know  the  annual  rate  of  increase  of  new  houses  in 
Glasgow,  bixt  in  London,  in  1881,  it  was  26,170,  or  at  the 
rate  of  about  three  new  houses  an  Jiottr  for  every  hour  of  the 
year!  In  some  other  cities  it  has  been  proportionately  as 
great.  When  we  realize  this  enormous  extension  of  new  build- 
ings, all  with  more  or  less  defective  heating  apparatus,  and 
what  they  are  constantly  doing  te  increase  the  smokiness  of 
the  atmosphere  and  swell  the  attendant  evils  of  the  vicious 
system  which  the  smoke  indicates,  is  it  not  our  national  duly, 
as  well  as  our  individual  interest,  te  join  the  cause  of  smoke 
abatement?  Unlike  other  great  sanitaiy  and  social  reforms, 
the  desired  relief  will  not  have  te  be  purchased  by  the  expendi- 
ture of  large  sums  of  public  money  involving  increased  taxation ; 
on  the  contrary,  this  reform  may  be  wrougnt  out  gradually  as, 
in  the  strictest  sense,  one  of  economical  advantage  te  the 
present  as  well  as  te  future  generations. 

Regarding  the  possibility  of  carrying  out  the  reform  in  a 
thorough  and  practical  way,  we  may  be  encouraged  by  the 
success  which  has  already  followed  the  efforts  put  forth.  It 
would  not  be  practicable  to  enter  inte  details  here  nor  expedient 
to  refer  to  particular  instances,  but  it  may  be  accepted  as  a 
fact,  that  the  attention  which  has  been  directed  to  the  subject 
has  resulted  in  a  large  extension  of  knowledge  and  marked  im- 
provements in  all  classes  of  heating  apparatus.  It  is  generally 
admitted  that  our  heating  processes  are,  for  the  most  part, 
primitive  and  unsatisfactory,  and  that  cheaper,  less  cumbersome, 
and  more  readily  manipulated  methods  of  applying  heat  are 
becoming  more  and  more  essential  in  all  domestic  and  industrial 
operations. 

The  Official  Reports  of  the  Smoke  Abatement  Committees 
of  London  and  Manchester  are  highly  instructive  and  sugges- 
tive. They  afford  a  comprehensive  view  of  the  character  and 
efficiency  of  the  best  kinds  of  heating  apparatus  now  available, 
and  show  the  margin  for  improvements.  For  instance,  it  is 
shown  that  some  domestic  grates  bum  three  times  as  much 
coal  as  others  do,  and  produce  six  times  more  smoke  ;  that  some 
gas  stoves  bum  nearly  three  times  more  gas  than  other  stoves, 
and  that  some  steam  boiler  furnaces  bum  more  than  twice  as 
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much  coal  as  others  for  eaual  work ;  and  that  while  some  pro- 
duce a  great  deal  of  smoke,  others  are  practically  smokeless. 
It  is  very  important  to  notice  that  all  the  tests  made  were 
conducted  under  the  superintendence  of  persons  interested  in 
the  success  of  their  particular  apparatus,  and  therefore  the 
results  recorded  by  the  Committees  would  undoubtedly  -show  a 
higher  range  of  efficiency  than  would  be  obtained  in  ordinary 
use  by  the  public 

Mr.  D.  K.  Clark,  M.Inst.C.K,  formerly  of  Glasgow,  and 
well  known  for  his  elaboration  of  the  works  of  the  late  Mr. 
Charles  Wye  Williams  and  his  own,  on  "Fuel  Economy," 
states,  in  his  report  to  the  Conunittee,  that  the  tests  of  open 
grates  showed  that  only  42  per  cent,  on  the  average  of  the 
heating  power  of  the  coal  consumed  was  utilized  in  warming 
the  room.  Professor  W.  Chandler  Roberts,  F.R.S.,  made  a 
series  of  valuable  and  novel  experiments  to  determine  the 
composition  of  the  gases  or  "  smoke"  given  off  from  the  chim- 
neys, and  ascertained  that  for  one  part  of  solid  carbon,  the 
blackening  constituent  of  smoke,  five  parts  of  invisible  but 
combustible  gases  (hydro  carbons  and  carbonic  oxide'i  are  dis- 
charged into  the  air.  By  the  aid  of  these  reports,  the  economic 
as  well  as  the  sanitary  bearing  of  the  smoke  question  is  pre- 
sented to  our  minds  with  some  definiteness  —  a  basis  is  thus 
estabUshed  for  future  investigations  and  action. 

Hitherto  there  has  been  no  general  treatment  of  the  smoke 
question,  nor  any  point  to  which  interest  in  it  might  converge. 
A  general  complaint  has  been  made  against  smoke,  but  no  or- 
ganized effort  has  been  made  to  advance  general  knowledge  on 
the  subject,  and  ally  public  sympathy  and  public  efforts  together 
to  abate  the  evil  in  the  common  interest. 

The  future  progress  of  the  cause  must,  of  course,  depend 
mainly  on  the  extent  to  which  the  public  interest  is  awakened  to 
recognition  of  the  necessity  and  desirability  of  change,  and  to  the 
time  at  which  this  influence  is  brought  to  bear.  If  the  public 
support  is  favourable  and  prompt  to  extend  the  movement  now 
in  active  existence,  scientific  minds  and  commercial  interests 
will  naturally  be  stimulated  to  continue  efforts  in  an  increasing 
ratio  to  supply  public  demand. 

As  one  practical  illustration  of  the  speed  and  soundness  with 
which  these  forces  operate  in  the  present  day,  1  may  mention  that 
in  connection  with  an  important  series  of  competitive  tests  of  gas 
cooking  and  heating  stoves,  now  being  earned  on  in  London 
under  tne  auspices  ot  the  Smoke  Abatement  Institution,  it  has 
been  found  that  the  character  of  the  apparatus  has  actually 
been  improved  in  several  instances  since  tne  testing  was  com- 
menced in  the  spring  of  the  year.    Improvements  nave  been 
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suggested  to  the  minds  of  designers  and  mannf  acturers,  and 
they  have  actually  brought  forward  modifications  of  their  own 
original  apparatus  for  competitive  tests.  That  considerable 
imi)rovement  has  taken  place  in  gas  apparatus  has  been  specially 
noticed  in  a  recent  Beport  by  the  Smoke  Abatement  Institu- 
tion, and  it  has  been  stated  at  some  of  the  meetings  of  the 
Oas  Companies  that  a  very  large  increase  in  the  demand  for  gas 
for  heating  purposes  has  arisen.  So  far  as  the  use  of  gas  can 
be  made  available  for  reduction  of  smoke  at  Glasgow  there  is 
an  encouraging  prospect,  for  the  name  of  Mr.  Foulis  stands 
high  in  the  gas  world  as  an  admirable  manager  of  gas  works ; 
and  under  his  scientific  development  of  gas  manufacture,  the 
well  known  system  of  Heating  the  Retorts,  invented  by  Sir 
William  Siemens,  has  been  introduced  on  a  larger  scale  than  at 
any  gas  works  in  the  kingdom.  Moreover,  the  coal  of  the 
country  is  suited  to  gas  making,  and  the  manufacturers  of  gas 
apparatus  in  Glasgow  are  among  the  largest — if  not  actually 
the  largest — ^in  the  kingdom. 

I  find  I  have  already  extended  this  paper  beyond  the  pre- 
scribed limits,  and  must  somewhat  hastily  conclude  it.  I  may, 
however,  be  permitted  to  mention  that  the  review  of  heating 
systems  has  already  led  to  the  discoverv  or  recognition  of  various 
collateral  advanti^s  being  associated  with  changes  tending  to 
the  prevention  of  smoke.  Amon^  them  may  be  mentioned  that, 
ui  the  manufacture  of  coke,  a  saving  of  several  millions  sterling 
could  be  effected  bv  the  collection  and  condensation  of  the  vola- 
tile constituents  of  coal,  now  poured  into  the  atmosphere  in  the 
form  of  smoke ;  the  development  of  furnaces  suited  to  utilizing 
inferior  coal  and  gaseous  fuel,  and  the  introduction  of  appliances 
for  labour  saving.  The  important  'bearings  of  these  several 
things  on  the  commercial  as  weU  as  social  interests  of  the 
country  are  obvious,  and  at  the  present  meeting  of  this  Congress 
it  is  not  too  much  to  hope  that  they  will  find  appropriate  re- 
cognition and  development,  and  that  the  work  of  this  Section, 
presided  over  by  Dr.  Angus  Smith,  will,  by  introducing  the 
subject  of  smoke  abatement,  have  aided,  in  some  degree,  to 
fulfil  the  hopes  with  which  he  wrote  his  well-known  **  Contri- 
butions to  the  Beginnings  of  a  Chemical  Climatology,"  and  that 
the  atmosphere  of  Glasgow  mav  became  purer,  and  its  inhabi- 
tants richer,  by  abating  smoke  which,  as  Sir  William  Siemens  has 
expressed  it,  "  always  mdicates  waste.*' 


Mr.  O.  J.  Hekdebsok  (Edinburgh)  described  his  new  patent  stove, 
which  being  covered,  within  a  few  inches,  with  sheet  tin,  induced 
a  current  of  outside  air  to  pass  in  between  the  metals  bj  openings 
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in  front,  the  temperature  of  which  would  be  8  to  10  times  increased 
on  issuing  by  carrying  o£E  the  molecules  of  heat  as  thej  came  to  the 
surface  of  the  iron. 

Mr.  G.  W.  MviB  (Qbisgow)  contended  that,  in  the  desire  to  abate 
the  smoke  nuisance  from  furnaces,  the  public  had  relied  upon  inven- 
tions when  dimensions  were  of  greater  importance.  No  furnace  used 
for  steam  raising  should  emit  smoke  if  the  draft  was  strong  enough 
to  raise  steam  without  forcing  the  fire. 

Dr.  Caspbntbb  agreed  with  the  statement  that  there  was  no  reason 
why  the  chimneys  of  manufiustories  should  send  out  smoke.  It  was 
a  matter  which  the  people  themseiyes  could  settle.  He  was  glad  to 
see  from  the  newspapers  that  the  authorities  of  Glasgow  had  com- 
menced to  take  proceedings  against  the  offenders.  £i  London  no 
manufacturer  would  dare  to  send  out  smoke,  because  he  would  be 
pounced  upon  at  once  by  the  police  and  prosecuted.  Indeed,  he 
never  saw  a  chimney  in  London  sending  out  smoke  in  the  way  he  had 
seen  them  doing  in  Glasgow ;  but  the  police  of  Glasgow  were  the 
servants  of  the  offenders.  With  regard  to  domestic  chimneys,  there 
was  a  difference  of  opinion.  It  was  quite  certain  that  a  local  authority 
could  not  indict  the  whole  people,  and  therefore  he  would  press  on 
the  Congress  a  point  that  he  pressed  on  the  Society  of  Arts  three 
years  ago,  but  which  did  not  meet  with  much  favour.  Still,  he 
considered  it  was  the  right  one.  The  large  proportion  of  smoke  in 
large  towns — and  this  interested  not  Glasgow  alone,  but  also  all 
large  towns  as  well  as  London,  which,  from  its  large  extent,  was 
becoming  a  forest  of  houses,  or,  as  one  gentleman  had  called  it,  a 
desert  of  houses  —  tended  to  produce  fogs,  and  he  believed  these 
were  sometimes  even  more  dense  in  London  than  they  were  in  Glas- 
gow. How  was  that  dangerous  result  to  be  done  away  with  ?  His 
impression  was  tliat  if  the  Legislature  gave  the  Local  Authority 
power  to  license  chimneys  to  discharge  smoke  into  the  atmosphere, 
and  let  the  produce  of  the  licenses  be  collected  by  the  Local  Authority 
for  the  purpose  of  reducing  the  cost  of  sanitary  operation  in  the  dis- 
trict, he  thought  they  would  soon  find  the  smoke  nuisance  would 
be  very  materially  abated,  the  cost  of  the  license  being  considerable. 
They  woidd  also  find  that  the  appliances  which  science  had  brought 
out,  such  as  stoves  and  warming  apparatus,  would,  by  their  increased 
use,  soon  get  rid  of  a  very  large  amount,  say  four-fifths,  of  the  smoke 
that  arose  from  the  domestic  chimneys.  They  would  also  provide  a 
source  of  profit  to  the  Local  Authority  from  those  who  liked  to  have 
their  open  fire,  and  have  the  privilege  of  poking  it.  That  to  some 
extent  was  one  of  the  reasons  for  the  continuance  of  smoke.  It 
would  be  more  beneficial  and  less  costly  to  the  owners  of  poor 
property  to  have  smoke-consuming  fireplaces,  or  that  cooking  should 
be  carried  on  by  gas.  They  would  then  have  a  very  large  amount  of 
that  smoke  removed  frt>m  the  atmosphere  without  any  of  those 
various  changes  which  had  been  suggested — that  of  laying  on  very 
heavy  penalties  against  the  offenders  and  preventing  people  having  a 
fire  to  look  at  if  they  liked.    He  thought  the  plan  he  had  suggested 
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would  be  found  in  the  end  to  abolish  the  smoke  nuisance  more  effeo- 
tuallj  than  any  others  they  oould  think  of. 

Mr.  Ck>LBs  said  the  main  consideration  was  to  avoid  the  production 
of  smoke,  and  he  contended  that  while  it  was  possible  under  certain 
conditions  to  consume  the  first  products  of  distillation  arising  from 
a  fire  after  fresh  coaling,  it  was  not  practicable  in  a  broad  sense  to 
consume  smoke.    It  should  be  prevented. 

The  Prbsidbnt,  in  conveying  a  vote  of  thanks  to  Mr.  Coles  for  his 

?aper,  said  that  that  gentleman  had,  in  conjunction  with  Dr.  Lyon 
layfair,  been  instrumental  in  forming  the  Smoke  Abatement  Asso- 
ciation. It  was  of  considerable  importance  that  such  institutions 
should  exist  in  the  country,  because  by  making  experiments  they  kept 
the  matter  continually  before  us.  Even  BoyaJ  Commissions  confined 
themselves  to  acquiring  information  which  existed  among  the  people, 
and  then  giving  it  out  in  reports.  What  they  desired  most  in  nearly 
all  the  branches  of  sanitary  inquiry  was  a  proper  series  of  experi- 
ments, and  such,  he  believed,  were  carried  out  for  small  fire-places  by 
the  Smoke  Abatement  Association.  Larger  experiments,  which  were 
very  expensive,  could,  perhaps,  only  be  made  by  those  who  had  large 
works,  and  were  able  to  spend  a  considerable  amount  of  money  upon 
them.  He  alluded  to  the  new  methods  of  using  coal,  for  example, 
the  Simon-Carves  and  Jameson  furnaces.  He  idso  wished  to  call 
attention  to  the  latest  development  of  the  Jameson  furnace,  which 
he  found  in  action  near  Glasgow,  although,  so  far  as  he  knew,  it 
was  not  in  use  anywhere  else  in  the  kingdom.  He  happened  to 
go  out  on  the  Great  Western  Boad  this  week,  and  there  he  saw  a 
considerable  number  of  large  heaps  of  waste  coal,  and  he  was  told 
that  in  one  of  these  a  method  was  being  employed  to  make  use  of  the 
smoke.  He  found  that  tubes  had  been  inserted  to  a  considerable 
depth  into  the  mass,  and  a  fan  was  drawing  out  the  air  and  gases 
from  the  centre,  and  from  under  the  surface  of  these  heaps — the  sit 
going  in  by  the  surface,  the  smoke  and  some  air  of  course  being  drawn 
out  through  the  tubes.  This  smoke  so  carried  off  was  converted  into 
a  constant  flow  of  liquid,  which  contained  ammonia  and  oil.  The 
smoke  had  ceased  from  that  part  of  the  heap  where  these  tubes  were 
inserted,  so  that  this  process  of  Jameson's  had  made  it  possible  to 
bum  these  enormous  heaps,  whose  destruction  was  very  important, 
and  without  being  in  any  way  offensive  to  the  neighbours,  and  that, 
he  believed,  if  not  at  a  loss,  at  least  without  very  great  expense. 
Then  there  were  different  kinds  of  smoke — black  and  grey  smoke — 
and  as  the  colour  was  different  the  composition  was  different.  In 
house  fires  the  combustion  was  not  sufiBciently  strong,  the  oleaginous 
matters  were  not  sufficiently  heated,  and  a  greyish  smoke  appeared  ; 
with  more  heat  smoke  of  a  black  colour  was  produced.  Any  method 
which  increased  the  heat  of  combustion  still  more,  and  with  sufficient 
air,  would  enable  them  to  get  rid  of  this  black  smoke.  Mr.  Muir's 
statement  was  that  smoke  could  be  consumed  by  proper  apparatus, 
but  Dr.  Smith  was  looking  forward  to  an  improved  use  of  coal,  which 
would  not  depend  on  those  mechanical  agencies  which  Mr.  Muir 
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alluded  to.  He  found  that  in  most  towns  those  who  were  entrusted 
with  the  duty  of  putting  down  smoke  were  smoke  consumers  them- 
selves, and  it  was,  therefore,  difficult  to  get  these  Acts  put  into  opera- 
tion. He  looked  more,  however,  to  invention  and  to  the  spread  of 
knowledge  amongst  the  people  than  to  legislation  for  improvement 
in  this  matter. 


On  **  The  Treatment  and  Utilization  of  Town  Refuse^**  hy  John 

Collins,  F.C.S.,  F.G.S.,  &c. 

The  writer  has  little  apology  to  offer  in  submitting  this  paper 
to  the  Congress  of  the  Sanitary  Institute  save  that  of  its 
importance  and  the  little  scientific  attention  which  has  been 
paid  to  the  subject  of  it  liitherto. 

There  can  be  no  doubt  that  the  disposal  and  utilization  of 
effete  and  offensive  town  matters,  as  derived  from  middens, 
cesspools,  &c.,  forms  one  of  the  most  difficult  as  one  of  the  most 
important  problems  with  which  we  have  at  present  to  deal. 
For,  while  the  modes  of  treatment  and  of  disposal  may  not  be 
too  technical  or  too  expensive,  the  work  must  be  thoroughly 
done,  and  in  such  way,  too,  as  to  cause  no  nuisance  or  damage. 

In  large  manufacturing  towns,  where  action  is  most  needed, 
the  problem  is  necessarily  most  difficult. 

It  is  not  proposed  by  the  writer  to  deal,  in  any  way  with 
sewage,  properly  so  called,  but  with  such  towns'  refuse  as  is 
commonly  found  in  the  endless  variety  of  substances  in  cess- 
pools, midden  heaps,  excretal  refuse,  market,  and  other  garbage. 

The  depot,  or  works,  for  dealing  with  these  should  be  as 
central  as  may  be,  and  must  have  the  necessary  aids  to  cheap 
and  rapid  transport  offered  by  rail  or  canal,  or  both.  The 
arrangement  of  plant,  &c.,  must  be  simple  and  not  liable  easily 
to  get  out  of  order  or  to  suffer  from  indifference  or  mismanage- 
ment. The  process  of  utilization  must  also  be  rapid,  in  tne 
disposal  of  what  are  really  offensively  disgusting,  and,  in  many 
cases,  dangerous  matters.  The  means  of  transport  must  provide 
an  outlet  into  an  agricultural  district  which  shedl  be  handy  for 
application  and  consumption  at  low  rates. 

Without  going  into  the  means  adopted  to  secure  these  ends  in 
other  places,  the  town  in  which  the  writer  practices  affords,  as 
he  believes,  an  illustration — as  advanced  as  may  be  found— of  a 
mode  of  cheap  and  thorough  disposal  of  effete  town  refuse ;  and 
it  is  the  main  purpose  of  this  paper  to  lay  before  the  Congress 
the  means  whereby  this  is  effected  and  to  what  extent. 

The  population  of  Bolton  is  about  106,000.    The  midden  and 
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open  cesspool  prevails,  although  there  are  a  few  water  closets, 
and  a  considerable  part  of  the  newer  cottage  property  is  provided 
with  **  pails." 

The  collection  and  scavenging  of  these  is  mainly  effected  in 
the  nighty  and  by  means  of  chsed  carts  of  excellent  design. 
These  matters  are  roughly  assorted  on  loading.  Dry  ashes  from 
fires  and  furnaces  only  are  taken  and  ^Hipped  '  outside  the  town. 
All  other  matters  are  carted  to  the  works,  and  are  again  sorted 
on  their  arrival.  When  needed  they  are  deodorized.  They  are 
all  immediately  dealt  with,  and  no  accumulation  is  permitted. 
The  drains  and  sewers  therein  are  all  disconnected  with  the 
town  system,  and  their  contents  are  dealt  with  in  the  works. 

The  material  brought  to  the  yard  works  may  be  described 
generally  as  domestic  and  market  refuse  and  street  sweepings. 
It  contains  cinders,  coal,  ashes,  brickbats,  glass,  crockeiy,  mor- 
tar, old  carpets  and  shoes,  paper,  rags,  bones,  cabbage  stalks  and 
other  vegetable  refuse,  sound  and  unsound,  entrails  of  birds  and 
fish,  manure  and  faecal  matters,  oyster  shells,  dead  kittens,  old 
meat  tins  and  pails,  bottles  and  jars  in  earthenware  and  in  glass, 
old  iron,  &c.,  &c. 

On  arrival,  this  is  variously  dealt  with.  The  comparatively 
drv  ashpit  refuse  is  assorted,  and  part  is  ground  with  faecal  and 
other  effete  matters  into  a  manure  of  a  dark  grey  colour,  in- 
odorous and  pulverulent,  and  having  little  about  it  to  suggest 
its  origin.  This  manure  is  at  once  sold  to  the  farmers,  or  it  is 
stacked  in  the  staiths  specially  provided  for  it,  until  the  season 
arrives  when  it  is  required. 

No  nuisance,  nor  even  smell,  is  due  to,  or  is  caused  by  this 
stacking. 

Another  part  is  charged  to  the  "  Destructors"  (Fry's),  where 
it  is  burnt,  leaving  only  a  residuum  of  ^^  clinker''  and  of  ash, 
which  is,  in  its  turn,  used  for  making  a  capital  mortar  and 
cement,  and  for  road  making. 

In  this  way  the  whole  of  the  "  refuse "  is  daily  dealt  with 
immediately  on  its  arrival,  and  it  is  in  no  case  permitted  to  re- 
main to  become  the  nuisance  and  danger  to  nealth  it  would 
otherwise  surely  become. 

Were  the  burning  carried  on  in  open  heaps,  or  in  openly  con- 
structed furnaces,  it  would  pobably  be  found  to  constitute  a 
very  serious  and  dangerous  nuisance.  But,  here,  the  furnace 
is  specially  designed,  and  no  such  result  can  arise. 

it  is  self-seimng,  and  is  connected  with  a  chimney  shaft  180 
feet  high,  with  a  mean  sectional  area  of  49  square  feet,  and  a 
mean  draft  of  107,800  cubic  feet  per  minute. 

Traces  of  the  gases  passing  away  by  this  chimney  have  been 
sought  for  in  the  atmosphere  as  a  pollution,  through  an  area 
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IiaTiiig  a  radius  of  2,600  yards  as  the  crow  flies.  The  tables 
appended  will  show  how  far  this  was  successful.  The  quantity 
of  **  smoke  "  is  very  small,  and  has  the  faintest  diagreeable  odour. 
It  is  mainly  watery  yapour. 

A  fine  dust  (Table  3)  is  one  of  the  results  of  this  ^^  destruc- 
tion." It  is  lightish  grey,  caustic,  and  absorbent.  It  is  inodorous, 
and  not  in  any  way  more  offensive  than  is  ordinary  flue  dust 

The  **'  clinker  *'  and  ash  (Table  3)  is  absolutely  inodorous  and 
inoffensive. 

The  samples  of  air  (Tables  1  and  3)  were  taken  under  the 
following  conditions : — 

No.  1.  WindS.W.       ...  Temp.  65^  F....  Showery. 

2S.      J,  fj  ...         „         Oo 

o*     „         „  •••       „       bo 

3a.  „       W.  ...       „       76**  „  ...  Fine. 

4  70® 

ib,  jf        ff  ...       „      68®  f»  •••  Heavy  showers 


>5  •••  n 


4c.  „  W.&S.W...  „  70 

4d.  „  W.        ...  „  78®  „  ...  Fine. 

5.    „  S.£.&F.  ...  „  76® 

o.    ,y  „         ...  „  To 

7.    ,|  „         ...  |,  To 


>»  •••  n 


»  •••        yj 


7a.  „     S.W.&S....      „       70®  „  ...  Showers. 

lu,    ,,  if  ...         „        71/ 


w  •••  w 


99   •••  99 


Ic.  „  W.  &  S.W....       „       72®  „  ...  Heavy  showers. 

7a.    yj  ,9  ...  ,;  72 

*€•     „  yj  ...  yj  125 

It  should  be  suggested  here  that  the  yard  and  works  are  imme- 
diately to  the  W.  and  S.W.  of  the  town  and  adjacent  thereto. 

1.  Heaton  Cemetery  lies  to  the  W.  of  the  town  and  outside  it. 

2.  Junction  of  St.  Q^orge's  Boad  and  Bridge  Street  lies 
N.E.  and  E. 

3.  WeUington  Street  lies  immediately  to  the  S. 

4.  Wellington  Yard  is  the  depot  and  works. 

5.  Gas  Street  lies  to  the  E.,  and  contains  Corporation  Gas 
Works. 

6.  Back  Milton  Street  lies  immediately  to  S.W.  - 

7.  Black  Horse  Street  lies  £. 

And  the  air  analyses  show  this  order  as  affected  by  polluting  gases. 
There  is  necessarily  an  occasional  smell  of  faecal  matters  in 
the  works,  but  this  is  not  more  than  would  and  does  occur  in 
the  daily  use  of,  and  in  the  occasional  emptying  of  the  old  privy 
provided  in  the  back  yard  of  each  cottage,  and  it  cannot  be  said 
to  constitute  an  injurious  nuisance. 
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The  albamenoid  ammonia  supplies  a  measure  of  the  nitro- 
genous organic  bodies  and  putrescible  matters,  or  of  the  sewage 
contamination  of  the  atmosphere.  It  is  always  an  ingredient  in 
bad  air,  and  it  is  rarely,  if  ever,  absent  in  the  air  of  all  town 
dwellings.  It  is  not  there  in  sufficient  quantity  [see  tables],  to 
be  noxious  and  injurious. 

When  manufactured  and  stacked,  the  manure  has  been  care- 
fully watched,  to  ascertain  if  any  "  heating  '*  from  storage  or 
further  decomposition  occurred.  But  the  stock  is  almost 
inodorous,  and  is  certainly  not  offensive,  for  it  cannot  be 
detected  at  a  distance  of  twenty  yards.  It  will  be  seen  that, 
after  intimately  dividing  and  mixing  the  ingredients,  decompo- 
sition is  stayed,  and  the  gases  are  fixed,  to  be  liberated  only  by 
the  growing  plant  when  applied  in  agriculture.  The  ammonia 
and  other  nitrogenous  matters  are  intimately  combined  and 
admixed  with  carbon  and  other  finely-ground  absorbents,  and 
hence  no  offensively-smelling  gases  are  evolved.  A  sample  of 
this  manure  has  been  in  the  writer  s  laboratory  open  and  under 
ordinary  conditions  for  oyer  twelve  months,  ana  is  now  free 
from  smell. 

The  temperature  of  the  stock  is  very  steady,  at  about 
60^ — 61°  F.  Hence  no  decomposition  is  going  on  in  the  mass, 
for  this  would  produce  heating  [Table  4]. 

The  moisture  in  the  ashpit  refuse  is  usually  about  10  per 
cent.,  and  the  whole  of  this  water  is  vaporized  in  the  *^  De- 
structor." 

It  is  not  within  the  province  of  the  present  writer  to  give  the 
costs  of  this  mode  of  oisposing  of  town  refuse ;  but  it  will  be 
seen  that  it  must  be  economical,  as  it  is  effectual.  No  attempt 
is  made  to  "manufacture"  a  high  class  "guano"  or  other 
manure.  The  first  object  aimed  at  is  the  getting  rid  of  an 
evil.  The  next,  how  to  do  this  cheaply  and  effectually.  It  is 
believed  this  is  done  in  the  case  here  described :  for  the  ordi- 
nary means  for  collection  and  removal  are  sufficient  and  ample. 
The  plant  for  dealing  with  the  matters  is  simple  and  economi- 
cal, and  the  results  are  merchantable  and  find  ready  sale.  Much 
is  disposed  of  as  made,  and  of  the  remainder  the  stock  disappears 
in  a  few  days  when  the  season  for  its  application  arrives.  It 
does  not  pay  expenses,  of  course,  but  it  costs  less,  it  is  believed, 
than  any  other  plan  in  operation  on  a  similar  scale. 

The  superintendence  and  laying  out  of  the  works  and  plant, 
and  the  general  success  of  the  process  adopted,  owes  much  to 
the  close  attention  and  the  indefatigable  oversight  of  his  wor- 
ship the  Mayor  of  Bolton,  E.  G.  Harwood,  Esq.,  and  only  in  a 
less  degree  to  the  committee  over  which  he  presided,  and  which 
had  charge  of  this  department. 
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"FELICITY  AS  A  SANITARY  RESEARCH." 


LECTURE  TO  THE  CONGRESS. 

Br   Benjamin   Wabd    Richardson,   M.D.,   F.R.S. 


OuB  Congress  this  year  has  been  ringing  peals  of  consratula^ 
tions,  and  the  peals  are  deserved.  Sanitary  science,  in  some 
simple  directions,  has  won  triumphs  sach  as  have  never  been 
won  before,  and  its  advocates,  once  called  enthusiasts,  dreamers, 
visionaries,  and  other  poetical  names,  are  now,  in  respect  to 
enthusiasms,  dreams,  visions,  looked  upon  as  common-place 
observers.  The  miracles  they  declared  posssible  are  performed 
so  regularly  that  wonder  and  doubt  have  ceased. 

"We  sanitarians  declared  that  it  would  be  a  comparatively 
easy  task  to  find  out  the  courses  and,  at  least,  the  proximate 
causes  of  the  great  pestilences,  and  that,  with  a  fair  knowledge 
on  these  subjects,  combined  with  a  comparative  ready  assistance 
by  the  public,  we  could  control  both  the  courses  and  the  causes. 
l!ne  work  has  not  been  done  so  thoroughly  as  we  could  have 
wished,  because  the  public  has  not  come  up,  as  yet,  to  our 
views ;  but  the  work  is  progressing,  and  sufficient  is  already 
done  to  prove  the  truth  of  our  position. 

We  said  that  the  once  current  rates  of  mortality  were  deathly 
of  deathly ;  that  they  represented  a  low  civilization ;  that  they 
might,  in  these  countries,  be-  reduced  generally  to  a  mean  of 
fifteen  in  the  thousand  per  annum,  and,  in  favoured  localities, 
to  a  lower  figure  still.  We  were  taunted  with  the  rejoinder, 
that  if  such  were  accomplished  men  and  women  would  live  a 
hundred  and  fifty  years.  We  replied.  Let  them  live  two 
hundred  years  if  they  like,  but  let  us,  any  way,  reduce  the  huge 
mortalities  which  are  considered  natural. 

The  result  of  our  work  is  that  there  are  towns  where  the 
average  mortality  is  actually  lower  than  fifteen  in  the  thousand. 
Strangely  too  the  popular  cry  is  not  now  agunst  us  as  enthu- 
siasts but  against  towns  which  do  not  follow  up  our  enthusiasm. 
Towns,  therefore,  in  this  day,  compete  with  towns  for  a  low 
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death  rate,  knowing  well  that  should  mortality,  from  temporary 
and  as  yet  accidental  causes,  rise  to  what  was  considered  the 
mere  natural  a  quarter  of  a  century  ago,  they  are  temporarily 
ruined  if  they  depend  upon  outside  popular  favour  for  existence. 

All  this  is  most  satisfactory  and  would  afford  a  fruitful  theme 
of  discourse.  But  what  I  want  to-night  to  rivet  on  the  memory 
is  a  new  thought  for  new  work.  I  want  to  put  a  question  or 
two  and  endeavour  to  answer  them. 

Can  we  honestly  believe  that  these  triumphs  of  ours,  which 
have  so  far  ended  in  a  certain  victory  over  death,  have  intro- 
duced any  fraction  of  triumph  over  misery  t 

Have  we  by  our  labours  assisted  to  make  men,  women,  and 
children  happier  as  well  as  longer  lived  t 

Have  we  tried  to  effect  anything  in  that  wav,  or  have  we, 
aiming  at  nothing  more  than  the  promotion  of  a  longer  life, 
left  tne  rest  to  chance  as  if  it  were  not  our  duty  to  include 
human  Felicity  in  our  design  of  labour  ? 

Can  we  effect  anything  to  ensure  Felicity  as  well  as  length  of 
days  f  In  other  words,  is  Felicity  a  subject  open  to  sanitary 
research,  and  if  so,  in  what  directions  shall  we  labour  for  it? 

These  questions  are  momentous,  because,  if  we  are  aiding  in 
the  art  of  adding  to  length  of  life  and  in  devdoping  popula- 
tions, without  giving  to  an  extended  and  universal  life,  Felicity, 
or  the  enjoyment  oi  that  which  is  given,  we  may,  in  the  long 
run,  be  working  evil  rather  than  good  for  the  human  race. 

A  race  unhappy  lives  too  long  to  live. 

Surveying  tne  questions  I  have  submitted,  I  do  not  think  that 
we  have  so  far  done  anything  to  add  to  human  felicity.  In  the 
first  stages  of  our  labours  that,  indeed,  were  impossible.  We 
have  had  to  deal  with  very  unpopular  and,  some  think,  unsa- 
voury subjects.  We  have  had  to  be  excessively  personal.  We 
have  been  obliged  to  tell  people  to  "be  clean  both  at  home  and 
abroad.  We  have  been  forced  to  be  fault-finders  all  round.  We 
have  even  had  to  frighten  the  masses,  and  fear  is  a  terrible  foe 
to  felicity,  both  in  the  house  and  out  of  it ;  and  until,  one  day, 
I  ventured  to  show,  by  an  allegory,  a  pleasant  side-station  on 
our  steep  and  narrow  road,  we  seemed  to  conceal  the  destinies 
we  had  in  view,  or  to  leave  them  for  anybody  to  discover — 
an  almost  hopeless  leaving. 

We  have  not  tried,  therefore,  in  any  direct  manner  to  teach 
the  way  to  felicity.  We  may,  like  the  rest  of  the  world,  have 
spoken  of  health  and  happiness.  We  may  have  commented  on 
tne  sound  mind  in  the  sound  body ;  but  we  have  not  tried  to 
systematize  effort  towards  the  attainment  of  felicity  as  we  have 
towards  the  attainment  of  length  of  days. 

I  may  make  these  admissions  without  the  slightest  compunc- 
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tdon  or  regret.  If  we  have  done  no  good  in  the  direction  I 
have  referred  to  we  have  certainly  done  no  wrong.  There  has 
not  been  sufficient  time  for  a  development  of  Infelicity  from 
extension  of  life,  so  we  need  not  ourselves  be  unhappy. 

But  now  comes  the  last  question. 

Can  we  by  any  future  effort  advance  human  Felicity  by  a 
scientific  research  into  the  sources  of  it,  and  the  impediments  to 
it  T  Can  we,  scientifically,  connect  health  with  happiness  ?  If 
we  cannot  we  had  better  never  have  been  bom.  \Ve  are  like 
preachers  of  mercy  who  are  empty  of  charity.  We  are  mere 
sounding  brass  and  tinkling  cymbal. 

I  do  not  for  my  part  believe  that  we  are  in  this  plight.  I 
hope  it  is  all  right  that  we  were  bom.  I  believe  that  we  have 
the  moral  as  well  as  the  physical  health  in  plain  subject  before 
us  for  study,  and  that  we  of  all  men  ought  to  see  how  to  com- 
bine the  physical  with  the  moral,  and  to  understand  the  rela- 
tionships of  the  one  to  the  other  and  the  interdependence  of  the 
one  on  the  other.  I  trust,  therefore,  that  from  this  present 
Glasgow  Congress  we  may  take  a  new  departure  by  inaugurating 
a  new  school  of  sanitary  students  and  scholars,  whose  mterests 
it  shall  be  to  learn  the  physical  and  moral  art  of  living  well,  so 
that  bodily  health  shall,  of  a  truth,  be  mental  felicity.  A  dream 
do  I  hear  it  said  I  If  I  do,  I  hesitate  not.  It  was  a  dream 
a  quarter  of  a  century  ago  that  men  could  touch  death  rates 
ana  reduce  them  to  order.    To-day  the  dream  is  a  fact. 

I  see  no  reason  why  we  should  not,  by  patient  research,  know 
all  that  pertains  to  our  own  lower  natures  at  least.  I  can  feel 
the  astronomer  overwhelmed  with  the  sublime  story  that  lies 
before  him.  I  can  see  the  metaphysical  philosopher  over- 
whelmed as  he  questions  the  illimitable  destinies  and  the 
sources  of  illimitable  power  and  will  and  being.  But  we  sani- 
tarians dealing  with  secondary  phenomena,  with  phenomena 
repeating  at  every  moment,  with  our  timepiece  selves  going 
through  regular  courses  of  eating,  drinking,  breathing,  tnink- 
ingy  working,  wearing,  sleeping ;  with  mechanism  that  can  be 
counted,  measured,  weighed,  and  calculated  on  commercial 
values ;  we  surely  have  no  insurmountable  difficulties  to  get 
over  in  determining  what  are  the  conditions  under  which  human 
felicity  is  possible,  and  what  are  the  conditions  which  prevent 
the  accomplishment  of  felicity.  The  hardness  of  the  task  lies, 
at  the  outset,  in  getting  a  good  view  of  the  actual  meaning  of 
Felicity. 

Felicity  is  contrast  to  misery.  To  many  minds  no  more. 
A  fancy,  an  invisible  breath  of  some  poet  who  writes  what  he 
has  never  known,  and  has  never  expected  to  know ;  or  a  laugh 
of  some  cynic  who,  tired  of  life  and  its  vanities,  declares  that 
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^  All  things  are  alike  to  all/  and  that  man,  with  the  beasts, 
neither  goes  upwards  nor  downwards,  but  dies. 

To  men  who,  like  myself,  are  engaged  for  ten  to  eleven 
months  each  year  listening  to  the  sorrows  which  the  sick  are 
forced  to  tell  and  the  healthy  are  forced  to  confirm,  it  would 
not  be  difficult  to  conclude  that  there  is  in  the  human  world  no 
such  thing  as  felicity.  There  was  a  noted  physician  I  once 
knew  well,  who  told  me  at  the  close  of  a  career  of  fifty  years  of 
active  practice,  during  which  few  men  had  seen  more  of  his 
fellow  men  or  had  observed  more  keenly,  that  he  never  had  met 
a  perfectly,  or,  indeed,  a  comparatively  happy  human  beiiu;. 
His  view  was  not  altogether  peculiar.  The  professors  of  medi- 
cine, generally,  are  felt  by  many  to  be  stoically  indifferent  to 
sorrow  as  compared  with  other  persons.  They  are  not  so  at  heart, 
but,  knowing  the  smallness  of  human  felicity,  they  are  less 
oppressed  than  others  by  the  extreme  and  tenderly  acute  occur- 
rences of  sorrow.  They  read  the  Book  of  Wisdom  every  day 
from  nature,  as  the  Chaldaic  writer  of  it  did,  and  so,  in  the 
everlasting  presence  of  nature,  become  possessed  of  a  demeanour 
which  seems  to  separate  them  from  the  individual  life ;  and  as 
in  that  presence  felicity  is  not  the  feature  they  are  most  wont 
to  recognise,  they  give  it  wings  to  fly. 

Pboofs  op  Felicity. 

By  the  hard  and  fast  scientific  mode  of  looking  at  the  phe- 
nomena of  Nature,  it  might  seem,  then,  at  first  view,  that  human 
felicity  had  no  proofs  of  existence.  There  are,  fortunately,  other 
evidences  which  give  positive  proofs  in  characters  as  purely 
scientific  as  any  in  the  observation  of  science.  Granting  that 
these  are  exceptional  evidences,  they  are  still  in  proof. 

I  notice  four  of  these  evidences  as  all  su£Bcient. 

1.  In  perfect  childhood,  uncrossed  by  perverse  and  chilling 
influences,  and  blessed  bv  health,  felicity  exists,  not,  perchance, 
universally,  but  as  a  rule.  I  remember  some  few  pages  of  my 
own  childhood  which  were  filled  with  an  unbounded  felicity — 
a  felicity  to  be  remembered,  although  it  cannot  be  again  realized 
or  explained  in  relation  to  the  precise  causes  that  led  to  it.  I 
have  questioned  others  on  the  same  point,  and  although  the 
response  was  much  more  frequently  in  the  negative  than  I 
expected  to  find  it,  and  although  the  inquiry  has  often  laid  bare 
a  recollection  of  misery  rather  than  of  felicity,  that  could  not 
have  been  anticipated  in  childhood,  it  has  yielded,  certainly,  a 
majority  on  the  aflirmative  side.  The  evidence  is  sufficient  to 
prove  the  reality  of  the  phenomenon  in  at  least  one  stage  of  life. 
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2.  There  are,  again,  men  and  women  who,  by  some  f  ortanate 
heredity  of  constitution,  go  through  long,  trying,  and  eventful 
careers  with  perfection  of  felicity.  Dr.  Joseph  Priestley  was 
one  of  these  f ortunates.  **  I  was  bom,"  he  says,  **  of  a  happy 
disposition."  And  so  this  man,  through  a  life  of  struggle  and 
tempest  such  as  few  men  have  known,  was  ever  in  felicity.  In 
his  child  life  he  loses  his  mother.  He  leaves  his  home,  and  is 
domiciled  with  an  aunt,  whose  gloomy  tenets  would  drive  some 
natures  to  the  deepest  melancholy.  He  passes  through  severe 
changes  of  thought  on  solemnest  subjects.  He  becomes  a 
preacher,  but,  owing  to  a  defect  of  speech,  cannot  display  an 
eloquence  he  knows  is  in  him,  and,  tossed  from  pulpit  to  pulpit, 

Eenniless,  is  forced  to  teach  that  he  may  live.  He  becomes 
alf  friend,  half  librarian,  of  a  nobleman,  by  whom  he  is  petted 
at  first,  and  then,  with  the  capriciousness  of  power,  is  turned  ofiF, 
as  a  once  favoured  dog  might  be,  without  a  word  of  explanation. 
He  makes  one  of  the  grandest  discoveries  of  the  century,  and 
lives  to  see  the  discovery  accredited  to  another  man,  to 
whom  he  communicated  it  in  the  most  open  manner.  Sus- 
pected of  sympathising  with  children  of  Uberty  he  becomes,  under 
the  instigation  of  a  rival  preacher,  the  victim  of  a  furious  mob 
which  bums  his  house,  and  all  his  precious  papers  and 
treasures,  wishing  him  heartily  the  same  fate.  Escaping  to 
London  he  is  obliged  to  hide  from  enmity,  and,  cruelest  cut  of 
all,  is  disowned  by  and  cast  out  of  the  learned  society,  whose 
work  he  has  helped  to  immortalize.  At  last,  driven  in  his  old 
age,  from  his  native  country  he  goes,  forgiving  everyone,  to  a 
foreign  and  distant  land  to  die  there  in  penect  peace. 

Such  changes  as  these,  such  oppresi^ions  through  every  stage 
of  life,  would  kill  a  multitude  of  ordinary  men.  Yet  here  was 
one  who  went  through  every  phase  of  suffering  with  felicity. 
His  friends,  one  and  all,  bear  witness  to  this  fact  from  their 
objective  side.  He  personally  testifies  to  the  same,  and  explains 
the  r€ason  :  "  I  was  born  of  a  happy  disposition." 

We  gather  from  such  instances  as  tnese,  rare  it  is  true,  but 
reliable,  that  in  the  range  of  physical  life  there  is  a  felicity  due 
to  heredity ;  to  some  combinations  of  ancestry,  which,  being  re- 
peated, would  lead  to  the  birth  of  an  almost  new  race  amongst 
which,  Priestly's  own  maxim,  "  the  greatest  good  for  the  greatest 
number,"  would  be  the  common  blessing.  Tor,  that  which  has 
once  been  bom  may  be  bom  again,  ana  by  birth  become  uni- 
versal as  a  progress.  If  one  man  can  hold  felicity  in  his  hand 
all  his  life  and  under  all  adversities,  why  not  all  men  ? 

3.  There  is  a  third  proof  of  f  elicily  which  comes  within  the 
knowledge  of  the   majority  of  mankind  although  it  is  not 
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universal,  for  I  have  known  a  few  who  have  aflforded  no  evidence 
of  it.  This  proof  consists  of  the  sensation  felt,  I  repeat,  by 
most  persons  of  a  sense  of  peace,  tranquillity,  and,  in  a  word, 
felicity,  which,  in  consequence  of  its  abruptness  and  the 
sharp  contrast  between  wnat  has  gone  before,  is  a  cause  of 
extreme  surprise.  In  such  moments  the  actual  cares  of  the 
world,  cares  heavy  and  sorrowful,  sit  lightly;  the  impossible, 
a  short  time  before,  becomes  the  possible  or  the  easy.  Dark 
forebodings  which  have  pressed,  almost  to  despair,  pass  away 
and  the  future  is  roseate  with  prospect. 

There  are  few  now  present  who  have  not  experienced  this 
curious  change  towards  felicity.  They  may  say  that  it  is  a 
fleeting  change,  and  that  may  be  true ;  but  the  fact  is  certain. 
It  is  also,  immeasurably  instructive,  for,  if  felicity  can  be  obtained 
for  one  day,  for  one  hour,  why  not  for  all  days,  for  all  hours. 

These  flashes  of  felicity  are,  I  have  said,  sometimes  startling 
from  their  abruptness.  They  are  at  other  times  equally  start- 
ling from  their  intensity,  and  from  the  relief  they  give  to  the 
opposite  depression,  from  which  they  stand  out  in  contrast. 

in  speaking  of  this  contrast,  and  of  the  advent  of  felicily 
after  extreme  depression,  the  common  terms  used  to  express  the 
conditions  are  singular.  The  depression  is  almost  invariably 
described  as  a  physical  weight,  and  felicity  as  the  removal  of 
a  weight,  which,  like  a  physical  burthen,  has  oppressed  the  body, 
and,  in  extreme  instances,  has  bent  it  low.  ^^  He  is  bowed  down 
with  sorrow  "  is  an  expression  as  true  as  it  is  striking.  Bunyan 
seizes  on  this  physical  truth.  His  pilgrim,  while  yet  wanting 
felicity,  is  troubled  ivith  a  burthen  which  weighs  upon  his  back 
night  and  d^,  felicity  coming  when  that  burthen  falls  from  his 
shoulders.  The  illusionist  has  here  defined  what  he  himself 
had  felt,  and  hence  the  force  of  a  description  which  every  man 
and  woman  who  has  read  Bunyan  has,  with  very  few  excep- 
tions, recognised.  Felicity  is  lightness  from  burthen.  The 
common  folk  call  it  lightness  of  spirit,  light-heartedness,  as 
being  lifted  up  above  the  common  fate  of  daily  oppression  and 
daily  sorrow.     The  terms  define  the  state. 

When  felicity  is  most  absent,  the  sense  of  depression  shows 
itself  in  other  ways  which  indicate  the  physical  process,  and 
suggest  the  ponderable  nature  of  something  that  tells  on  the 
body  and  on  the  mind.  In  worst  states  of  depression  the  faculty 
of  memory  is  often  overburthened  with  labour  of  details,  long 
stored  up,  which  are  remembered,  re-arranged,  and  re-conjectuTM 
upon  with  painful  and  accurate  precision.  The  thoughts 
undulate,  and  great  waves  seem  to  overwhelm  another  organi- 
sation belonging  to  the  man  himself,  yet  lying  afar  back  and 
obscured  by  these  rolling  tides,  dark,  dense,  material,  weighty. 
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With  felicity  all  these  waves  of  deathly  pressure  pass  away. 
The  memory  is  charged  with  no  recurring  scene  of  sadness. 
The  calculated  difficulties  do  not  appear.  The  organisation  which 
lies  in  the  shade  becomes  brilliant,  and  the  future  hopeful. 

These  phenomena  constitute  both  by  reality  and  contrast 
what  may  be  called  the  full  grown  subjective  proofs  of  felicity. 

4.  Lastly,  there  are  certain  objective  proofs  which  lookers  on 
may  observe  if  they  will  notice  others,  and  which  as  indepen- 
dent evidences  are  perhaps  the  most  reliable.  A  good  percep- 
tion of  character  and,  if  I  may  say,  diagnosis,  leads  the  looker 
on  to  note  and  know  the  symptoms  of  felicity  in  others,  for  the 
symptoms  are  clear.  In  the  wake  of  felicity  the  pulses  are 
re^Iar,  tonic,  free.  The  breathing  is  natural.  The  eye  is 
bright  and  clear.  The  countenance,  even  in  age,  is  youthful. 
The  appetites  are  keen  but  orderly.  The  juogment  is  sound 
and  joyous.  The  muscular  bearing  is  firm,  co-ordinate,  steady ; 
there  is  no  indication  of  carrying  a  load  on  the  back,  nor  of 
oppressive  sinking  exhaustion. 

In  the  above  few  passages  I  have  sketched  out,  as  far  as  I 
dare  in  the  allotted  time,  the  phenomena  of  the  felicity  we  are 
now  considering.  I  have  entered  into  no  metaphysical  subtleties 
in  definition,  but  have  rested  on  every-day  experience,  and 
having  thereby,  I  think,  afforded  evidence  of  the  fact  of 
felicity,  I  pass  to  the  thought  how  to  extend  this  state — a 
thought  which,  according  to  my  view,  is  eminently  sanitary  and 
practical. 

Physical  Conditions  inpluenoing  FELiciTr. 

To  arrive  at  the  true  mode  of  working  for  this  object  we 
cannot  do  better  than  survey,  in  the  first  place,  the  conditions 
under  which  the  phenomena  of  felicity,  and  of  its  opposite 
depression,  or  infelicity,  are  manifested. 

Atmospherical  Conditions, 

By  a  sort  of  general  impression  the  weather  is  believed  to 
exert  a  peculiar  influence  for  and  against  the  phenomena  of 
felicity.  In  this  view  there  is  undoubted  truth.  An  in- 
erecise  of  the  atmospheric  pressure  and  a  decrease  is  each  a 
cause  of  felicity.  In  ascending  from  valleys  to  moderate 
heights  there  is,  up  to  a  certain  distance,  a  distinct  effect 
of  the  kind.  So  definite  is  this  action  that  I  know  of  one 
person  who,  under  some  conditions,  feels  life  is  a  load  too  hard 
to  bear,  but  who,  in  a  dry,  bright,  mountain  region  to  which 
resort  is  often  had,  throws  off  the  despair  altogether,  and  lives 
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a  new  life.  In  the  nicelj-adjasted  balance  of  atmospheric 
pressare  against  animal  circulation  of  blood,  the  circulation  is 
relieved  by  a  moderate  removal  of  pressure.  But  if  such 
removal  be  too  great,  if  the  organs  of  the  body  become  con- 
gested from  the  removal,  as  they  may  be,  the  spell  is  broken. 

The  brightness  of  mind  induced  by  removal  of  pressure  and 
freer  circulation  is,  however,  bound  by  other  conditions.  Dry- 
ness must  accompany  lightness  of  air  to  produce  the  state 
favourable  to  felicity. 

There  may,  again,  be  conditions  in  which  a  slight  excess  of 

i>ressure  may  be  conducive  to  felicity.  In  regions  where  the 
and  is  low,  compared  with  the  sea  level,  a  slight  atmos- 
pheric pressure  may  be  advantageous.  The  air  is  usually 
drier  under  pressure,  the  wind  bracing,  and  the  vital  organs 
charged  with  blood,  conditions  essentially  favourable  in  low 
lying  districts  to  the  communities  that  occupy  them. 

There  are  electrical  conditions  of  the  atmosphere  during  which 
felicity  contrasts  strongly  and  strangely  with  the  depression 
incident  to  other  conditions.  My  mend  Mr.  Hingeston,  of 
Brighton,  has  very  beautifully  connected  these  varying  states 
of  atmosphere,  from  electrical  influences,  and  these  varying  states 
of  mind  with  cloudland.  He  reads  in  the  clouds  the  outward 
and  visible  signs  of  the  mental  state.  The  large  white-headed 
cumuli  that  collect  in  clear  bright  days  are  rotary  storms  of  hail, 
rain,  or  thunder,  gyrating  from  left  to  right.  Several  of  these 
gyrating  storms  keep  marching  onwards  in  alternate  spaces, 
marshalled  in  vast  circular  array,  and  rolling  round  a  circum- 
ference of  bright  translucent  calm. 

On  the  approach  of  one  of  these  masses  of  vapour  the  mercury 
of  the  barometer  first  falls,  and  then  rises  with  great  rapidity. 

The  accompanying  and  residual  state  of  the  atmosphere  is 
congenial  to  health.  Now  the  debilitated  experience,  favourable 
reaction,  and  the  mind  is  serene  and  happy.  The  air  in  these 
moments  is  antagonistic  to  disease.  With  the  breaking  up  and 
dissolving  of  these  large  cumuli  there  is  electric  action,  and  most 
likely  explosion,  as  the  vapour  is  condensed  into  water. 

Tke  entire  atmosphere  changes;  everything  is  dull  and  grey; 
the  so-called  dyspepsia  prevails,  the  acid  indigestion  of  gouty 
habits,  the  scrofulous  indolent  and  pitiable  host  of  ^^  never  wells.^' 

Thus,  continues  my  friend,  the  sensorial  effects  of  the  elec- 
trical fluid  are  proof  paramount  of  its  pathological,  physiological 
energy,  and  the  various  forms  assumed  by  the  vapours  conden- 
sing or  dissolving  in  the  air,— clouds — may  be  considered  not 
only  as  picturesque  beauties  in  the  landscape,  but  also  as  criteria 
for  judging  of  some  of  the  most  potent  effects  resulting  from 
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the  operation  of  an  experiment,  silently  and  delicately  performed 
npon  the  functions  and  sensations  of  animated  beings. 

Cold  and  Heat  each  play  different  parts  in  prodaction  and 
reduction  of  felicity.  A  dry  and  sharp  cold,  wliat  is  called  a 
bracing  cold,  exerts  a  gentle  pressure  on  the  surface  of  the 
body,  which  fills  the  nervous  centres  with  blood,  and  helps  to 
felicity  of  mind.  A  long  and  piercing  easterly  chilling  cold 
checks  circulation,  robs  heat,  and  produces  even  melancholic 
sadness.  A  dry  genial  warmth  acts  like  a  bracing  cold ;  a  long 
warmth  with  moisture  checks  the  vital  action,  and  produces  a 
degree  of  depression  which  may  be  as  intense  as  that  which  is 
induced  by  prolonged  exposure  to  cold. 

The  seasons  of  the  year  which  are  attended  with  least  exhaus- 
tion of  the  body  are  those  which  favour  felicity.  When  the 
exhaustion  of  the  winter  and  depressing  spring  months  has  been 
removed  by  the  warmth  of  a  genial  summer  and  autumn,  the 
time  is  most  favourable  for  serenity  of  mind.  On  the  other 
hand,  the  exhaustion  of  winter  and  spring  induces  depression 
and  is  no  doubt  the  cause  of  that  melancholy  which  renders  the 
months  of  April,  May,  and  June  the  maximum  periods  of  death 
by  suicide. 

Purity  of  the  atmosphere  is  an  unquestionable  aid  to  felicity. 
The  comparison  of  children  living  under  differing  circumstances 
is  sufficient  proof  of  this  fact.  Children  in  an  open  well-venti- 
lated schoolroom,  how  different  are  they  from  those  who  are 
immured  in  the  close  over-packed  dens  which  are  mis-called 
schoolrooms.  The  felicity  ox  the  children  of  the  well-to-do  who 
live  out  of  doors,  and  of  the  children  of  the  fields  and  open  streets, 
compared  with  the  felicity  of  those  of  the  small  trader  whose  back 
parlour  is  living  room  and  playground ;  the  felicity  of  the  man  or 
woman  who  leads  an  out-door  life,  compared  with  the  felicity 
of  those  who  live  in  the  close  office  or  workroom,  how  entirely 
different. 

Foods^  Drhiksf  Narcotics. 

There  are  still  other  agencies  which  bring  or  which  check 
human  felicity,  and  which  are  as  purely  physical  in  character 
as  those  above  recorded. 

There  ~are  substances  which  taken  into  the  body  produce 
strange  contrasts  in  respect  to  felicity  and  depression.  Foods 
well  cooked,  foods  carefully  selected,  foods  supplied  in  sufficient 
quantity  to  sustain  the  body  equably  in  all  its  parts,  but  so 
moderately  as  never  to  oppress  the  nervous  digestive  powers, 
conduce  to  felicity  in  the  most  telling  manner.  As  a  rule  all 
agents  which  stimulate,  that  is  to  say,  relax  the  arterial  tension 
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and  so  allow  the  blood  a  freer  coarse  through  the  organs,  promote 
for  a  time,  felicity,  but  in  the  reaction  leave  depression.  The 
alkaloid  in  tea,  theine,  has  this  effect.  It  caoses  a  short  and 
slight  felicity.  It  causes,  in  a  large  number  of  persons,  a  long 
and  severe  and  even  painful  sadness.  There  are  many  who 
never  know  a  day  of  felicity  owing  to  this  one  destroying  cause. 
In  our  poorer  districts,  amongst  the  poor  women  of  our  industrial 
populations,  our  spinning,  our  stocking  weaving  women,  the 
misery  incident  to  their  lot  is  often  doubled  by  this  one  agent. 

There  is  another  agent  more  determinate  in  its  effects  and 
contrasts  than  tea,  and  that  is  wine.  I  am  a  total  abstainer, 
but  I  am,  I  trust,  an  honest  observer  also,  and  I  confirm,  from 
direct  observation  the  old  saying,  that  **  wine  maketh  glad  the 
heart  of  man."  If  it  did  this  and  no  more,  I  should  say  let  the 
felicity  of  wine  remain  to  the  world.  Wine,  like  the  alkaloid  in 
tea,  relaxes,  lets  loose  the  channels  of  the  blood ;  gladdens  like 
the  ascent  of  the  mountain  side;  gladdens  like  the  gentle 
atmospheric  pressure  which  forces  more  blood  on  to  the  internal 
parts.  But,  and  here  alas  I  is  the  rub.  Carried  a  little  beyond 
the  right  mark,  the  felicity  from  wine  passes  into  folly,  the  folly 
into  feebleness,  the  feebleness  into  stupor,  and  the  stupor  into 
a  depression  the  reaction  from  which  is  the  bitterest,  the  most 
persistent. 

Tobacco  is  another  substance  used  to  produce  abeyance  of 
anxiety.  Tobacco  is  said  to  soothe  irritability  without  stimula* 
tion,  but  it  leaves,  in  many  persons,  long  depression  coupled, 
generally,  with  an  appetite  for  a  renewed  indulgence  in  it, 
which  becomes  intense.  The  confirmed  smoker,  who  can 
stand  out  against  indirect  effects,  whose  taste  for  food  and 
whose  digestive  endurance  are  little  injured,  is  kept  during  the 
whole  time  he  indulges,  in  the  state  of  suspension.  He  does 
not  enjoy  felicity,  but  for  the  time  experiences  a  relief  from 
infelicity.  My  own  experience,  on  the  whole,  is  opposed  to  the 
indulgence,  and  I  tasted  it  for  a  long  period  of  my  life,  as  well 
as  observed  the  effect  of  it  on  others.  To  the  aged  it  gives,  I 
confess,  a  negative  existence,  which  when  the  mind  is  not  filled 
with  choice  or  refined  or  cultivated  pleasures  makes  time  less 
wearisome.  To  the  man  who  engages  in  work  of  great  excite- 
ment and  of  a  mental  kind  it  brings  a  joyless  repose.  But,  on 
the  whole,  it  is  a  bad  and  sometimes  a  fatally  bad  indulgence. 
I  have  once  known  a  man  die  directly  from  the  effects,  and  how 
many  I  have  seen  injured  I  cannot  say,  but  a  large  number* 
Again  I  have  seen  many  much  depressed  by  it ;  so  tnat  I  dare 
not  put  it  forward,  at  its  best,  as  a  promoter  of  felicity.  The 
world,  I  must  conclude,  would  be  happier  if  tobacco  were  un- 
known or  unemployed. 
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The  habitaal  use  of  opium  for  the  obtainment  of  felicity  is  of 
the  same  erroneous  character.  The  opium  smoker,  the  opium 
eater,  tell  us  of  certain  dreams  and  phantasies  which  are,  for  a 
moment,  felicitous  wanderings  of  the  mind.  I  have  visited  the 
opium  dens  to  see  the  effects,  and  whatever  the  dream  may  be, 
subjectively,  it  presents  to  the  observer  no  sign  of  felicity.  The 
expression  of  the  opium  smoker  is  one  oj^  restless  and  intense 
anxiety.  He  looks  like  a  man  in  a  dream  of  misery.  His  eyes 
are  joyless,  his  features  contorted,  his  skin  colourless  or  dark, 
his  pulse  slow  and  labouring,  his  breathing  hard  and  heavy ; 
and,  when  from  the  half  struggling  consciousness  he  wakes  to 
reason,  the  dream  he  describes  is  too  confused  to  be  accepted  as 
a  dream  of  felicity.  Then  he  falls  into  dejection  which  deepens 
and  deepens  until  the  desire  to  return  to  the  cause  of  the 
dejection  is  too  overpowering  to  be  resisted.  To  opium 
eating  and  to  the  subcutaneous  injection  of  morphia  the  same 
description,  with  some  modifications  on  which  I  need  not  dwell, 
is  perfectly  applicable.  From  the  use  of  such  an  agent  as 
opium  there  can  be  no  result  of  human  felicity.  There  could 
soon  be  produced  by  an  extension  of  the  use  a  madder  world 
than  now  exists,  a  more  miserable;  a  happier,  never  I 

And  this  saying,  according  to  my  knowledge,  extends  to  all 
narcotic  substances.  There  are  some,  like  methylic  ether  and 
nitrous  oxide  gas,  which  produce  for  the  moment  infinitely  more 
refined  felicity  than  those  I  have  specifically  named,  but  in  the 
end  the  results  are  the  same. 

Constitutional  Influences. 
I  have  dwelt  thus  far  on  influences  of  a  purely  physical  kind 
in  their  relation  to  felicity.  I  have  put  these  influences  in  con- 
trast as  affecting  the  state  of  felicity,  and  I  have  touched  on 
some  a^ncies  which  are  used  to  produce  a  mock  felicity.  I 
must  move  from  these  to  a  brief  consideration  of  other  influ- 
ences of  a  different  nature  which  affect  us  for  or  against  our 
happy  or  felicitous  existence. 

TemperamenU  and  Heredities. 

There  are  some  constitutional  differences,  determined  by  tem- 
peraments, which  are  of  first  importance.  Of  the  four  primary 
temperaments,  the  sanguine,  the  nervous,  the  bilious,  the 
lymphatic,  and  of  their  relation  to  felicity,  a  volume  might  be 
written,  and  I  have  coUected  the  facts  relating  to  the  tempera- 
ments of  over  a  thousand  persons,  towards  such  a  work.  I 
must  not  here  touch,  however,  on  any  detail.  I  must  be  content 
to  record,  as  a  general  fact,  that  the  sanguine  is,  altogether,  the 
happier  temperament,  but  not  always  the  most  sustained  as 
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snch ;  that  the  dark  or  bilious  is  the  least  happy  in  earlj  lif e,  bat  is 
often,  in  later  life,  more  serene ;  that  the  nervous  is  a  yairing 
condition  full  of  ups  and  downs ;  that  the  lymphatic  is,  by  a 
negative  effect,  the  most  even ;  that,  amongst  the  twenty-four 
combinations  of  temperaments  the  sanguine  lymphatic  is  the 
most  felicitous  in  respect  to  physical  pleasures ;  and  the  bilious 
sanguine  and  the  biUous  lymphatic  in  respect  to  intellectual ; 
that  the  nervous  sanguine  is  the  most  irritable ;  and  the  nervous 
lymphatic  the  most  helpless  and  miserable. 

The  moral  influences  and  impressions  affecting  these  natures 
are,  from  first  to  last,  potent  for  good  or  for  evil.  In  childhood 
the  future  history  of  the  felicitous  or  infelicitous  after-Ufe  is 
usually  written.  A  few,  born,  like  Dr.  Priestlv,  of  a  happy  dis- 
position, fight  through  all  adversity,  filled  with  a  magic  soul  of 
felicity,  but  they  are  very  few  and  are  commonly,  though  I  dare 
not,  in  the  face  of  natui^  truth,  say,  always  good.  They,  even 
in  childhood,  are  not  affected  as  others  are.  In  the  schoolroom 
as  in  the  playground  they  are  comparatively  happy. 

As  a  rule,  the  tendency  to  felicity  or  its  opposite  is  planted 
in  childhood.  The  parent,  the  schoolmaster,  the  schoolmistress 
hold  the  book  not  of  learning  simply  but'  of  fate.  To  the 
imitative  mind  of  the  young,  absorbing  all  that  the  senses  can 
carry  to  it  and  the  nervous  centres  can  retain,  the  character 
of  the  presiding  mind,  ever  present  with  joy  or  sorrow,  justice 
or  injustice,  love  or  hate,  cruelty  or  mercy  as  its  qualities,  is  the 
beginning  of  the  end. 

Let  me,  as  bearing  on  these  matters  of  thought,  not  diverge 
from,  but  converge  to,  our  present  study,  by  a  reference  to  the 
position  of  felicity  as  a  physiological  quality  in  Ufe. 

Of  the  two  living  natures  with  wnich  man  is  endowed,  and 
which  distinguish  him  from  the  lower  creation, — ^the  pure 
animal  and  the  pure  intellectual  natures, — ^felicity  belongs  to 
the  animal  nature.  An  intellectuality  that  would  separate  man 
from  the  animal  would  leave  him  beyond  either  felicity  or 
infelicity. 

Felicity,  in  fact,  is  not  an  intellectual  quality,  it  is  not 
centred  in  the  brain.  It  is  not  a  quality  which  a  man  can  think 
himself  into,  or  reason  himself  into,  or  mrectly  will  himself  into. 
It  is  like  the  beating  of  his  heart  and  the  circulation  of  his 
blood,  a  vital  process  going  on  independently  of  his  volition. 
He  can  by  rude  process  destroy  it  for  himself  as  he  can  for 
others.  He  can  kill  it  for  himself  as  he  can  stop  the  motion  of 
his  blood  by  stabbing  himself  to  the  heart,  but  still  the  quality 
is  so  independent  of  himself  that  he  is  often  forced  to  be  in 
felicity  by  things  and  acts  and  circumstances  which  his  reason 
scorns.     ^^  Why  does  this  fool  of  a  book  make  me  happy,"  said 


B.  W.  SIOHABDSOir.  865 

a  hard  and  suffering  and  miserable  patient  once  to  me  as  be 
pitcbed  bis  *^ Pickwick"  to  tbe  foot  of  tbe  bed.  "  Yet  it  is  tbe 
only  tbin^  tbat  does,  wbile  all  tbe  time  I  know  that  such  ^  set  of 
asses  as  these  Pickwickians  could  never,  possibly,  have  existed." 

By  experience  of  what  seems  to  increase  felicity  to  lighten 
misery,  to  make  misery,  we  often  confound  felicity  and  sorrow 
with  intellect.  This  is  merely  our  own  external  looking  upon 
external  manifestations  of  internal  phenomena  which  we  know 
we  cannot  influence  in  the  same  way  as  we  can  teach  a  lesson 
or  convey  a  fact,  but  which  we  strive  to  control  because  we  think 
we  must  do  something,  even  for  the  uncontrollable. 

Felicity  and  Infelicity  are  not  intellectual  faculties,  neither 
are  they  passions,  neither  have  tbey  any  direct  relationship 
to  physical  pun.  They  are  distinct  from  intellect,  passion, 
physical  pain.  They  are  the  onl^  true  emotions.  The  man 
who  is  destitute  altogether  of  felicity  is  not,  of  necessity,  intel- 
lectual, passionate,  destitute  of  passion,  or  more  or  less  sensitive  to 
pain  than  anyone  else.  The  most  intellectual  may  be  the  most 
miserable;  the  most  silly  and  inconsequent  may  be  the  most 
blest  with  felicity.  The  worst  instance  of  extreme,  I  may 
truly  say  harrowing  misery,  I  ever  knew  was  in  one  whose  clear- 
ness and  calmness  of  judgment  was  a  subject  of  general  ad- 
miration, but  who  had  never,  he  told  me,  known  in  all  his  life 
an  hour  of  felicity.  The  man  most  replete  with  felicity  I  ever 
knew  was  one  endowed  with  no  intellectual  supremacy  at  all, 
and  who  was  all  throtlgh  a  long  life  a  veritable  child. 

The  centre  of  the  emotion  of  felicity  is  not  in  the  brain. 
The  centre  is  in  the  vital  nervous  system,  in  the  great  ganglia 
of  the'  sympathetic,  lying  not  in  the  cerebro-spinal  cavities,  but 
in  the  cavities  of  the  body  itself,  near  the  stomach  and  on  the 
heart.  We  know  where  the  glow  which  indicates  felicity  is  felt; 
our  poets  have  ever  described  it  with  perfect  truthfulness  as  in 
the  breast.  It  comes  as  a  fire  kindling  there :  no  living  being 
ever  felt  happy  in  the  head :  everybody  who  has  felt  felicity  has 
felt  it  as  from  within  the  body.  We  know,  again,  where  the 
depression  of  misery  is  located ;  our  physicians  of  all  time  have 
denned  that,  and  have  named  the  disease  of  misery  from  its  local 
seat.  The  man  who  is  always  miserable  is  a  "  hypochondriac ; " 
his  affection  is  seated  under  the  lower  ribs.  No  man  ever  felt 
misery  in  the  bead.  Every  man  who  has  felt  misery  knows 
that  it  springs  from  the  body,  speaks  of  it  as  an  exhaustion,  a 
sinking  there.  He  is  broken-hearted ;  he  is  failing  at  the  centre 
of  life ;  he  is  bent  down  because  of  the  central  f ailure,  and  his 
own  shoulders,  too  heavy  to  be  borne,  feel  as  if  oppressed  by  an 
added  weight  or  burthen,  under  which  he  bends  as  though  all 
the  cares  of  the  world  were  upon  him  to  bear  him  down. 
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Habitual,  Sisksational  and  Moral  Influences. 

There  are  numerous  influence-s  which,  in  an  indirect  way, 
tell  upon  felicity,  for  it  or  against  it,  as  distinctly  as  those 
grosser  agencies  of  which  I  spoke  in  the  earlier  part  of  this 
section  of  my  lecture.     To  these  I  would  now  invite  attention. 

The  influences  to  which  I  am  about  to  refer  are,  in  reality, 
purely  physical  in  their  action,  although  they  are  commonly 
known  as  nabitual,  sensational,  moral,  or  mentai  influences. 

I  notice,  in  the  first  place,  that  felicity  is  always  favoured  by 
sujBSciency  of  rest  and  sleep.  Bad  sleepers  know  no.  felicity ;  but 
they  who  in  childhood  and  old  age  sleep  ten  hours,  in  adolesence 
nine,  and  in  full  age  eight  hours,  out  of  the  twenty-f our^  and  that 
soundly,  are  mostly  wSl  favoured  with  felicity.  They  may  be 
exposed  to  causes  which  are  opposed  to  felicily,  but  even  then 
the  causes  are  feebler  in  action  than  they  otherwise  would  be. 
I  put  sleep  in  the  first  place  as  an  aid  to  felicity  because  it 
comes  first.     I  have  no  Knowledge  of  any  instance  in  which  a 

Eerson  who  slept  well  was  altogether  devoid  of  felicity.  The 
eneficent  action  of  sleep  is,  however,  indirect.  It  is  due  to 
the  physical  and  mental  s^ength  which  it  confers  on  its  favoured 
child. 

Strenath  of  body  secures  felicity.  Persons  comparatively  weak 
of  mind  may,  with  a  good  physique,  be  happy ;  but  very  few 
who  are  weak  of  body  have  any  long  tastes  of  felicity.  We 
may  take  it  all  round  that  the  feeble  of  all  ages  are  unhappy. 
It  is  a  matter  of  common  observation  that  persons  who  are  so 
unfortunate  as  to  be  bom  deformed  of  body,  though  the  defect 
be  concealed  or  hidden,  are  not  blessed  with  feUcity.  It  need 
not  be  the  deformity  that  causes  the  infelicity,  for  the  deformity 
may  be  concealed  ;  the  bad  health  is  the  rooted  cause.  Let  the 
de^ct  be  from  accident  happening  to  a  body  bom  of  good 
stamina,  and  felicity  may  be  the  same  as  in  others,  despite  the 
acquired  defect. 

Any  sign  of  inherited  weakness  is  an  equal  sign  of  lessened 
felicity,  though  it  be  marked  by  no  physical  defect.  It  has 
been  long  observed  by  physicians  that  persons  who  from  early  life 
show  very  large  and  prominent  veins  and  thereby  a  languid 
circulation  of  flie  blood  are  never  happy,  while  those  of  well- 
knit  body  are.  The  observation  is  true  as  steel.  We  physicians 
know  that  a  sluggish  circulation  is  incompatible  witn  felicity, 
and  that  they  who  show  this  indication,  by  such  local  diseases  as 
haemorrhoids  for  example,  are  amongst  the  most  depressed  of 
those  who  consult  us.  We  say  of  them  that  they  suffer  from 
arrested  circulation  through  the  liver,  and,  doubtless,  such 
arrest  is  depressing ;  but  the  arrest  means  physical  exhaustion, 
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and  physical  exhaustion  is  the  root  of  the  evil.  When  the  cir- 
culation is  sluggish  the  Uver  is  sluggish,  and  the  brain  is 
sluggish  and  the  nervous  centres  are  depressed.  In  a  sentence, 
whatever  prevents  physical  exhaustion  and  sustains  phvsical 
strength  sustains  fehcity,  whatever  exhausts  sustains  infelicity. 

When  the  sun  of  life  is  high 

AU  is  bright. 
When  the  sun  of  life  is  low 

All  is  night. 
Thus  we  laugh  and  thus  we  sigh, 
Light  and  shade  where  er  we  go. 

Physical  tcorky  when  it  is  carried  short  of  exhaustion,  keeps 
up  felicity,  and  sloth  destroys  it.  But  the  physical  work  that 
exhausts  kills  felicity.  The  argument  extends  to  mental  work. 
Moderate,  wholesome,  mental  work  is  the  best  of  all  aids  to 
felicity  next  to  sleep ;  it  strengthens  the  mind,  it  softens  grief, 
it  lessens  care.  Carried  to  excess  it  is  pernicious  and  destroys 
all  felicity.  Cowper,  the  poet,  was  wont  to  say  that  no  labour 
is  so  wearing  as  composition,  and  few  men  possibly  felt  more 
unhappiness  as  the  result  of  mental  exhaustion  than  he.  But 
his  was  the  fate  of  all  who  force  the  brain  to  daily  or  nightly 
repeated  weariness. 

The  influences  derivable  from  sleep  and  bodily  power  are 
purely  physical  influences,  but  there  are  others  called  sensational^ 
which,  through  thejphysical  power,  have  a  potent  effect  for  or 
a£»inst  felicity.  The  sense  of  hearin£:  has  the  most  intimate 
ejection  with  the  vital  or  anim/nervous  system.  The 
auditory  nerve,  as  Dr.  Bucke  has  shown,  possesses  many  of  the 
characteristics  of  an  organic,  or  sympathetic  nerve,  and  we  all 
know  how  many  external  vibrations  which  reach  the  ear,  affect 
the  digestive  system,  producing  sense  of  warmth  in  the  body, 
appetil^  for  food  and  feeling  of  felicity ;  or,  on  the  other  hand, 
setting  the  teeth  on  edgerfestroying  appetite  and  giving  rise 
to  gloom.  Thus  things  told  affect  ouickly,  often  permanently, 
for  good  or  bad.  The  sense  of  sight  influences  also,  but  less 
intensely,  and  after  a  different  manner.  Sights  gladden  or 
dazzle,  or  pall,  or  sicken. 

Not' to  extend  an  argument,  which  admits  of  any  extension, 
the  senses  as  doors  and  windows  through  which  influences  vibrate 
into  the  animal  organization,  can  scarcely  be  touched  by  external 

Shenomena  without  conveying  some  influence  that  shall  make  or 
isturb,  or  prevent  felicity.  When  they  convey  beauty  in 
sound  or  picture  :  when  they  convey  variety ;  when  they  convey 
cheefulness  of  act,  and  manner,  and  voice,  and  feeling ;  when 
they  convey  to  the  soul  the  idea  or  story  of  generosity,  of 
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courage,  of  purity  of  life  and  character,  of  prosperity;  then 
they  convey  felicity,  which  passing  through  the  brain  on  its 
way,  finds  its  seat  in  the  yital  centres  on  and  near  the  heart. 

With  Felicity  as  a  sanitary  research  for  my  theme,  I  have 
striven  so  far  to  indicate  what  may  be  called  the  physiological 
bearings  of  the  subject.  I  have  endeavoured  to  show  that 
felicity  is  something  that  is  of  hereditary  quality;  that  it  is 
something  made  or  not  made  by  external  agencies  over  which  we 
have  little  control :  that  it  is  something  made  or  not  made  by 
many  agencies,  which  we  have  diretly  under  our  control. 

In  these  respects  felicity  stands  precisely  in  the  same  position 
as  health ;  in  the  widest  sense  it  means  health,  is  another  word  for 
health.  Health  is  bom,  and  is  made  and  unmade  by  external 
agencies  which  as  yet  are  out  of  human  control.  Health  is 
made  and  unmade  by  numerous  influences  which  are  under 
human  control.  Felicity,  similarly  influenced,  depends  on  the 
good  working  of  the  animal  or  organic  systems  of  life. 

I  could  enter  here  into  one  of  the  most  absorbing  questions 
relating  to  the  connections  which  exist  between  the  lower  and 
the  hi^er  human  faculties.  I  could  indicate  how  the  lower 
and  higher  nervous  centres,  charged  during  life  with  a  subtle 
etheretd  medium,  communicate  with  each  other  and  with 
the  outer  universe,  and  how,  by  the  states  of  this  refined  inter- 
communicating bond  or  sphere,  both  health  and  felicity  are 
moved  by  external  pressures,  by  external  vibrations,  by 
external  agents  taken  into  the  living  organism,  by  producte 
generated  within  the  organism  and  mffused  through  its  own 
atmosphere.  But  I  leave  this  inviting  subject  for  a  more 
immediately  practical  application  of  the  few  minutes  which 
remain  for  discourse,  viz. : — 

Praotioal  Design  roR  Future  Work. 

Over  those  atmospherical  causes  which  have  been  noticed  as 
influencing  felicity,  we  can  exercise  as  yet  no  direct  action.  At 
the  same  time,  just  as  we  can  now  divert  the  lightning  from  its 
fatal  course,  we  can  indirectly  effect  good.  We  can  prevent, 
as  far  as  our  teaching  is  effective,  the  erection  of  human  habi- 
tations in  dank  and  humid  places,  below  the  sea  level,  or  in  dry 
and  arid  spots.  We  can  protest,  and  if  we  are  clear  and 
reasonable  in  our  demands  we  can  successfully  protest,  against 
the  construction  of  new  towns  on  melancholic  foundations,  and 
can  explain  the  choicest  places  for  felicitous  existence  in  so  far 
as  foundation  is  concemea. 

A  Report  from  such  an  Institution  as  ours,  or  from  any  learned 
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sanitarian,  on  this  one  subject,  addressed  to  those  children  of  en- 
terprise who  are  colonizing  the  worlds  that  are  to  come,  would 
affect,  if  it  took  root  at  all,  all  the  generations  of  the  men  to 
come  in  those  new  regions,  and  to  a  large  extent  the  felicity 
of  the  whole  future  human  family.  In  Africa  at  this  moment 
the  seed  of  new  life  that  is  being  sown  will,  largely,  be  seed  of 
felicity  or  seed  of  sorrow,  according  to  the  selection  of  the  sites 
on  which  the  new  and  great  centres  of  life  are  constructed. 

Nay,  in  this  direction  man  himself  may  divert  the  operations 
of  nature  herself.  He  may  change  her  surfaces  as  he  cuts  down 
her  forests,  or  plants  new  forests,  or  alters  the  courses  of  rivers, 
or  makes  new  courses,  or  fills  up  valleys,  or  lowers  or  raises 
mountains,  or  connects  or  disconnects  oceans.  With  the  mastery 
of  the  surface  of  the  planet  in  his  power,  man  may,  in  fact,  make 
what  regions  he  pleases  for  good  or  for  evil. 

The  Earth  is  the  Freehold  of  Man. 

If  the  natural  air  which  man  makes  not  and  invented  not  ma^ 
be  to  a  large  extent  utilized  for  felicity,  how  much  more  easy  is 
it  for  him  to  remove  the  unnatural  which  he  himself  makes,  so 
that  instant  advantage  of  what  is  provided  for  good  may  be  ren- 
dered serviceable! 

Here  our  voices  should  be  heard  in  a  tone  not  to  be  mistaken. 
We  shut  up  our  young  in  closest  rooms  of  close  towns;  we 
shut  up  our  men  and  women  by  the  millions  in  close  shops  and 
factories.  Some  one  million  of  us  in  these  islands  who  call  our- 
ourselves,  with  ignorant  irony,  the  ruling  classes,  shut  up  some 
twenty-five  millions  of  the  people  with  their  wives  and  children 
in  waned  up  atmospheres,  wnere  atmospheric  purity  is  unknown, 
where  cold  and  heat  oppress,  where  lood  is  what  can  be  got, 
where  drink  is  what  can  supply  a  false  facilitv  for  a  certain 
sorrow,  where  marriages  re-establish  misery,  where  good  sleep 
is  impossible,  where  physical  strength  is  so  impaired  tnat  a  per- 
fect Dody  is  not  to  be  found,  where  exhaustion  from  work  is 
the  daily  cross,  where  things  and  objects  of  beauty  are  rare  as 
angels'  visits,  where  in  the  selfish  race  to  barely  live  generosity 
is  impossible,  where  in  compressed  homes  purity  of  mind  is  a 
thing  the  purest  can  scarcely  maintain,  where  variety  is  replaced 
by  the  dead  monotony  of  unchanging  sounds  for  the  ear  to 
hear  and  scenes  for  the  eye  to  see,  where  fear  dominates  over 
courage,  where  hope  has  no  chance,  where  prosperity  is  so  little 
known  that  the  worn-out  life  has  no  expectation  this  side  of 
the  grave,  and  where  death  is  so  busy  that  three  die  to  one  of 
the  more  favoured  communities.  We,  one  million,  I  repeat, 
shut  up  our  twenty-five  millions  under  these  conditions,  and 
wonder  why  those  millions  know  nothing  of   felicity;   why 

▲  ▲ 
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they  are  peevish,  reckless,  melancholy,  sometimes  dranken, 
sometimes  rebellious  and  ready  to  mn  after  any  leader  who 
shall  promise  to  lead  them  into  a  happier  sphere,  however  little 
removed  from  that  in  which  they  are.  Wonder  1  the  wonder 
is  how  human  nature  can  bear  such  a  famine  of  felicity  and 
live  as  if  it  only  lived  to  die. 

To  give  the  boon  Felicity  to  these  masses,  we,  not  as  revolu- 
tionaries, but  as  laborious  workers  for  them  and  the  thing  most 
wanted,  have,  I  trust,  come  into  existence  not  in  vain. 

It  is  better  for  this  work  that  we  should  be  as  we  are — ^men  of 
science  rather  than  men  of  politics.  We  are,  then,  in  the  first 
and  true  place.  We  are  eaucating  politics  as  well  as  men  by 
what  we  teach,  an  education  which,  in  the  present  dense  state 
of  political  darkness,  is  the  noblest  work  we  can  possibly  exe- 
cute, until  those  who  rule  understand  common  human  nature. 

In  the  direction  of  education  the  sanitarian  teacher  should, 
I  think,  begin  to  study  this  psychological  side  of  humanity;  what 
human  nature  can  and  cannot  bear ;  how  much  pressure  can 
safely  be  put  on  humanity  without  danger  oi  explosion ; 
how  much  felicity  can  be  secured  by  removing  that  danger. 

Beyond  the  task  of  inculcating  what  are  the  necessities 
calling  for  pure  atmospheres  within  and  without  the  body,  we 
can,  most  appropriately,  explain  what  agents  taken  into  the 
body  are  for  felicity.  We  can  teach  what  temperance  in  all 
things  effects  in  this  direction.  We  can  use  our  earnest  will  in 
declaring  for  abstinence,  where  nothing  but  abstinence  is  the 
safe  line  of  conduct.  We  can  denounce  every  indulgence  that 
undermines  and  mocks  and  destroys  the  blessing.  We  can 
insist  on  cleanliness ;  cleanliness  of  body,  cleanliness  of  mind. 
We  can  show  how  flowers  and  plants  grow  for  health  as  well  as 
beauty,  and  why,  for  both  health  and  beauty  they  must  join 
the  home  circle  if  felicity  is  to  enter  it. 

These  are  all  sanitary  questions,  and  they  all,  as  one,  bear  on 
felicity. 

We  may  educate  again  in  another  direction.  It  has  been 
shown  that  some  exceptional  men  are  bom  of  a  happy  disposi- 
tion ;  and  it  might  have  been  shown,  on  the  clearest  evi- 
dence, that  multitudes  are  bom  of  an  unhappy,  nay,  miserable 
disposition.  We  could  easily  by  our  researches  describe  what 
are  the  lines  of  heredity  for  the  happy  and  for  the  unhappy  dis- 
positions. We  could,  with  this  discovery  in  our  hand,  with 
certainty  of  being  listened  to  and  attended  to,  impress  on  the 
people  the  truth  tnat  marriages  ought  neither  to  be  matters  of 
chance  nor  matters  of  mere  monetary  convenience,  nor,  indeed. 
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matters  of  mere  insane,  so-called,  love ;  but  that  the  marriage 
tie^  extending  its  influence  into  the  future,  and  being  no  bond 
and  seal  of  (Useased  heredities,  should  be  the  bond  and  seal  of  a 
healthier  and  happier  racial  progress  in  every  succeeding 
generation.  Now  that  our  women  are,  by  good  fortune  as 
well  as  good  policy,  made  legally  masters  of  their  own  pro- 
perty, this  sanitary  question,  involved  in  marriage,  was  never  so 
likely  to  be  one  or  scientific  value  as  it  is  at  this  moment,  and 
as  it  will  be  in  coming  days. 

We  can  teach  forcibly  and  faithfully  on  a  different  topic 
regarding  which  we  have  a  large  amount  of  information  col- 
lected. We  can  adopt  and  urge  with  all  our  power  our 
veteran  Chadwick's  advice  to  those  who  are  wanting  to  instruct 
the  young,  that  it  is  the  perfection  of  prudence  first  to  live, 
then  to  learn.  We  can  insist  that,  inasmuch  as  felicity  is 
impossible  under  mental  strain,  it  is  fatal  work  to  press  on  the 
young  mind  the  excessive  labour  which  is  now  in  all  depart- 
ments making  cram,  cram,  cram,  the  footing  for  knowledge. 
We  can  also  tell  the  adult  man  struggling  for  the  bubble 
reputation  that  broken  sleep,  and  disturbed  brain,  and  wearied 
muscle,  and  labouring  heart,  can  never  exist  with  felicity :  that 
sanitas  and  vanitasy  separated  by  one  letter  only,  are  as  the  poles, 
apart  from  each  other ;  and  that,  aanitas  sanitatisj  omnia  sanitat 
will  never  be  established  until,  vanitcu  vanUatUy  omnia  vanitaa^  is 
blotted  out. 

We  can  instil  yet  one  other  lesson,  last  but  not  the  least, 
into  those  f oolishest  of  the  foolish  of  the  world  who  think  that 
riches  and  idleness  and  power  are  synonymous  with  felicity. 
We  can  tell  these  that  we  who  have  read  the  human  heart, 
who  have  learned  by  closest  observation  of  fact  the  lives  of 
men,  that  no  success,  no  wealth,  no  power,  gained  by  torture 
of  effort  for  it,  ever  brings  felicity,  and  that  the  Horatian 
verse: — 

''  He  who  would  hold  the  golden  mean 
And  live  contentedly,  between 
The  poor  man  and  the  great. 
Ne'er  feels  the  wants  that  pinch  the  poor, 
Nor  plagues  that  haunt  the  rich  man's  door, 
Embittering  all  his  state." 

is  as  true  in  these  days  as  it  was  in  the  days  of  the  philosopher 
who  wrote  it. 

Felicity  as  a  Sanitary  Eesearch. — With  all  respectful^thought 
I  leave  it  on  your  memories.     You  may  percnance  think  of 
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the  idea  as  an  enthusiasm,  a  vision.  Never  mind,  so  long  as 
you  think  of  it.  It  will  grow  upon  you  as  a  study,  and  grow 
iFrom  you  as  a  project  if  it  once  take  root.  It  will  strike  you, 
in  time,  as  the  summum  bonum  of  sanitary  labour ;  a  re-echo  of 
the  divine  declaration,  "  On  earth  peace  and  goodwill  towards 
men." 


The  Chaibmait  :  Tou  will  agree  with  me,  I  think,  that  I  was  right 
when  I  said  that  Dr.  Bichardson  would  throw  light  upon  many  dark 
comers,  and  that  he  would  teach  us,  as  he  has  ^ught  us,  many  and 
varied  things.  We  have  learned,  in  the  first  place,  that  happiness  is 
very  closely  allied  to  the  stomach  ;  of  that,  I  think,  there  is  no  doubt. 
In  short,  I  am  sometimes  in  the  habit  of  saying  that  the  circle  of  life 
is  small,  that  we  live  to  eat  and  eat  to  live.  But  Dr.  Bichardson  has 
told  us  the  more  important  thing  that  felicity  greatly  consists  in  the 
making  of  others  happy,  that  the  highest  and  purest  and  most 
enduring  of  all  felicity  is  that  in  which  we  promote  happiness  in 
others,  and  that  we  do  this  most  effectually,  most  surely,  most  per- 
manently, by  promoting  health  in  their  bodies.  Certainly  health  is 
the  great  essential  to  happiness.  Where  there  is  health  there  is 
commonly  happiness,  and  where  there  is  no  health  there  is  no  happi- 
ness ;  and  as  we,  especially  we  of  the  medical  profession,  pass  along 
life  we  often  see  a  person  living  surrounded  with  all  luxuries — ^a 
beautiful  house  and  beautiful  surroundings — and  not  happy,  because 
he  is  not  well.  Dr.  Bichardson  has  told  us  that  happiness  is 
hereditary.  We  learn  that  man  is  born  to  sorrow  as  the  sparks  fly 
upwards ;  but  I  think  that  statement  might  be  reversed.  I  believe 
truly  that  man  is  bom  to  happiness  as  the  sparks  fly  upwards  and 
that  happiness  is  the  prevailing  element  of  human  life.  No  one 
can  walk  through  the  streets  of  G-lasgow — through  the  main  streets, 
^dth  men  hurrying  and  bustling  about,  through  the  narrow  alleys, 
where  little  shoeless  children  are  playing  about — without  feeling  that 
they  are  for  the  most  part  happy,  that  happiness,  after  all,  is  prevail- 
ing among  them.  And  I  think  we  are  bom  to  happiness  from  two 
great  qualities  in  our  nature.  The  first  is  our  remarkable  adaptivity. 
We  adapt  ourselves  to  almost  any  conditions  and  any  circumstances 
of  life.  Even  the  things  which  seem  at  first  to  be  most  disagreeable 
and  most  repugnant  to  us,  we  at  last  take  to  and  enjoy,  and  cannot 
think  of  parting  from  them.  The  little  dull  alley,  the  little  close 
house,  the  little  dull,  miserable  room,  become  the  centres  and  sources 
of  happiness  to  the  individual  who  has  for  some  time  dwelt  in  them  ; 
and,  secondly,  we  are  so  constituted  that  the  disagreeable  and  painful 
events  of  life  leave  less  abiding  impressions  than  those  which  are 
agreeableuand  joyous ;  so  that  the  balance  derived  from  memory  is,  in 
this  respect,  in  our  favour.  Thus,  I  think  we  may  take  a  broader 
view  of  human  life  than  we  are  in  the  habit  of  doing,  and  that  we  may 
look  upon  our  fellow  men  with  the  satisfaction  of  feeling  that  after 
all  they  are  happy.     Dr.  Bichardson  has  rubbed  many  of   us  the 
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wrong  way.  He  has  told  us  of  the  evils  of  alcohol,  of  the  evils  of 
tohacco,  and  of  the  evils  of  tea,  and  he  has  told  us  of  the  evils  of 
love.  I  am  bound  to  say  that  I  think  that  without  tea,  without 
tobacco,  without  alcohol,  and  without  love  we  should  have  but  a  dull 
life  of  it.  I  doubt  very  mlich,  oq  the  whole,  if  felicity  would  be 
greatly  increased  by  the  loss  of  all  these,  if  indeed  it  would  be  by  the 
loss  of  any  of  them.  I  wonder  whether  Dr.  Bichardson  has  lived 
without  them  all.  I  suspect  that  such  a  jolly-looking  man  as  he,  has 
had  a  certain  share  of  tnem  all.  At  any  rate  we  wish  him  a  long 
life  and  felicity,  and  I  move  a  vote  of  thanks  to  him  for  his  eloquent 
and  varied  and  instructive  lecture. 

The  LoBD  Pbovost  :  In  the  Town  Council  of  Glasgow  when  any 
motion  is  made  and  is  not  opposed  it  is  held  not  to  require  a 
seconder.  I  do  not  think  that  this  motion  which  the  chairman 
in  such  eloquent  terms  has  proposed  is  likely  to  be  opposed.  Still  as  it 
has  been  your  practice  to  have  the  motion  seconded,!  have  the  greatest 

Sleasure  in  doing  so.  I  think  we  may  take  some  profit  from  Dr. 
uichardson's  lecture,  notwithstanding  some  inaccuracies  which  the 
chairman  has  discovered.  It  appeared  to  me  as  the  doctor  pro- 
ceeded, that  the  practical  issue  of  the  whole  might  be  that  this  Sani- 
tary Institute  might  be  asked  to  point  to  those  situations  on  the  earth's 
suiface  which  we  considered  most  suitable  for  our  future  towns  to  be 
built  on.  But  it  occurs  to  me  that  we  might  with  advantage  be  asked 
to  go  a  little  &rther  than  that,  and  advise  how  the  towns  should  be 
built.  I  have  seen,  from  this  evening's  newspapers,  that  a  new  doo- 
trine  to  sanitarians  has  from  this  platform  been  enunciated  to-day. 
We  have  been  told  that  aggregating  our  population  is  not  to  increase 
our  death-rate.  My  reading  and  experience  is  altogether  contrary 
to  that.  I  have  found  that  in  those  districts  of  our  great  towns  where 
the  population  was  closely  packed  together,  we  had  invariably  a  high 
death-rate.  Indeed  I  cannot  conceive  that  when  the  breathing  space 
which  each  man  needs,  is  curtailed  by  placing  half-a-dozen  men  where 
only  one  should  be,  can  be  a  good  thing  for  any  one  of  the  haU- 
dozen.  Now  we  have  been  told  to-day  that  it  is  rather  an  advantage 
to  the  community  to  have  four  flatted  houses  instead  of  one.  It  has 
been  stated  here  that  it  is  possible  to  have  upon  a  square  acre  of 
ground  upwards  of  one  thousand  people  living  in  health.  But  I  very 
much  doubt  that.  I  admit  that  with  your  model  dwellings  in  Lon- 
don you  may  so  pack  the  people,  but  you  must  at  the  same  time  see 
that  they  are  a  model  people  you  are  dealing  with,  that  there  is  no 
drunkenness  permitted  there — ^nothing  to  disturb  the  equanimity  of 
life — that  all  things  are  moving  in  perfect  regularity.  Under  these 
conditions  you  m^  have  a  good  deal  of  health,  even  when  packed 
so  close  as  that.  But  where  you  have  people  packed  at  the  rate  of 
one  thousand  on  the  acre  you  must  have  an  enormous  surrounding  of 
open  space.  In  none  of  our  Scotch  towns  have  we  that  open  space. 
We  have  (I  think  most  unfortunately)  got  into  the  system  of  having 
our  dwellings  in  flats,  and  with  the  greatest  bitterness  of  sorrow  I 
now  see  the  same  system  springing  up  in  some  of  your  towns  in  the 
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south.  Depend  upon  it  you  are  committing  an  enormous  mistake. 
The  cottage  system  of  dwellings  that  you  have  hitherto  had  in  Eng- 
land is  without  doubt  the  right  one,  both  from  a  moral  and  from  the 
physical  point  of  view.  We  know  the  evils  of  the  flatted  system  here, 
and  so  I  earnestly  hope  that  you  in  the  south  may  take  warning  in 
time  before  you  proceed  any  further.  Well,  ladies  and  gentlemen,  I 
daresay  if  I  had  been  speaking  in  our  Town  Council  I  would  have 
been  called  to  order  as  having  departed  somewhat  from  the  subject. 
But  you  wiU  observe  that  if  my  suggestion  is  to  be  taken  of  pointing 
out  sites  for  our  future  towns,  and  giving  instructions  to  the  build- 
ing regulations,  my  remarks  are  not  in  that  view  inappropriate. 
Coming  back  now  to  the  object  of  my  rising,  I  second,  most  heartily, 
the  vote  of  thanks  to  Dr.  Kichardson,  which  with  so  much  grace  hits 
been  moved  by  our  chairman. 

Dr.  BiCHABDSOK :  I  am  indebted  to  you  for  the  kind  way  in  which 
you  have  received  the  resolution  proposed  by  Professor  Humphry 
and  seconded  by  the  Lord  Provost.  I  should  say  with  reference  to  a 
letter  I  have  received  from  Mr.  Chadwick,  who  is  the  great  represen- 
tative of  sanitary  science  in  this  country,  that  there  is  a  bit  of  curious 
history  connected  with  this  lecture.  I  sent  him  a  proof,  and  he  has 
sent  me  a  letter,  in  which  he  states  that  with  Bentiiam,  who  is  the 
author  of  the  word  "  utilitarianism,"  he  was  half  a  century  ago  dis- 
cussing the  propriety  of  that  term.  Mr.  Chadwick  suggested  '^  felid- 
tarianism  "  as  a  better  word  than  utilitarianism,  and  so  he  adds, 
'*  You  have  by  a  happy  thought  come  again  upon  the  old  track.  I 
should  like  to  see  that  word  introduced  instead  of  the  other.  Ben- 
tham  seemed  inclined  at  first  to  change  the  word;  but  afterwards 
went  back  to  '  utilitarianism.'  Infelicitarianism  is  the  rule  of  ignor- 
ance, and  felicitarianism  is  the  rule  of  science."  I  am  prepared  to 
stand  by'  what  I  said.  I  have  no  doubt  that  if  drink  and  tobacco 
were  removed  we  would  be  happier.  But  I  conceded  much  when  I 
said  they  have  their  effects — they  give  temporary  felicity.  It  is  only 
when  considering  the  subject  from  a  broad  point  of  view  that  we  see 
that  for  our  real  felicity  we  would  be  better  without  them.  With  re- 
gard to  tobacco,  I  think  my  statement  is  fairly  proved,  for  our  young 
women  and  children  are  happier  than  the  men  who  smoke.  With 
respect  to  wine,  we  may  all  come  to  the  conclusion  that  the  disad- 
vantages and  miseries  more  than  counterbalance  any  of  that  brief 
and  temporary  joy  which  everybody  declares  he  experiences  when  he 
takes  vrine  in  moderation.  I  do  not  retract  what  I  said  with  regard 
to  tea.  I  do  not  think  it  is  fitted  to  promote  happiness.  It  makes 
many  miserable.  As  to  love,  I  only  said  "  insane  love."  I  admired 
the  cleverness  with  which  the  learned  President  left  out  that  word. 
I  think  you  will  see,  when  you  read  my  lecture,  that  as  leading  to- 
wards the  development  of  the  purest  and  most  perfect  love  the  essay 
was  written.  I  only  protested  against  the  insane  love  which  leads 
young  people  to  contract  foolish  marriages.  You  will  all  agree  that 
is  a  kind  of  love  which  is  better  left  out  of  court. 


PUBLIC  HEALTH  A  WORKING  MAN'S  QUESTION. 


ADDRESS  TO  THE  WORKING  CLASSES. 

By   Alfred    Oarpenteb,    M.D.  Lond.,    O.SJS.    Uamb, 


My  Lobd  Provost,  Ladies  and  Gentlemen,  men  and  women  of 
Glasgow,  I  must  say  a  word  upon  that  Report*  which  has  been 
read,  if  you  please.  I  wish  you  to  understand  very  specially  the 
position  that  the  judges  occupy  in  connection  with  this  exhi- 
oition.  Those  judges  are  competent  men,  men  of  the  highest 
position  in  their  different  professional  ranks ;  they  have  given 
their  services  to  the  work  that  they  have  taken  in  hand,  without 
fee  or  reward,  and  they  are  only  inspired  by  an  honest  desire 
to  do  their  duty.  It  has  been  supposed  that  in  exhibitions  of 
the  kind  which  have  just  been  held  by  the  Institute — ^which 
have  also  been  held  in  different  parts  of  the  country — the 
judges,  as  a  matter  of  course,  have  given  their  awards,  whether 
the  subjects  have  been  worthy  of  the  medal  or  the  certificate, 
or  not,  but  I  can  assure  you  that  so  far  as  this  exhibition  is  con- 
cerned, and  any  other  exhibition  which  has  been  hejd  by  the 
Sanitary  Institute,  if  there  is  an  award  given  it  is  richly  and 
properly  deserved. 

Having  made  those  observations  with  regard  to  the  judges, 
perhaps  you  will  allow  me  to  make  a  remark  or  two  with  regard 
to  myself. 

I  appear  before  you  as  chairman  of  the  Council  of  the  Sani- 
tary Listitute.  I  am  not  the  great  Dr.  Carpenter  who  is  the  phi- 
losopher and  physiologist,  but  I  am  the  l)r.  Carpenter  who  is 
only  the  family  doctor,  and  who  has  been  a  working  man  all  his 
life,  with  regard  to  and  in  connection  with  the  prevention  and  the , 
cure  of  disease.  I  am  the  Dr.  Carpenter  who  nas  been  before  the 
electors  as  a  member  of  a  civic  council  in  a  certain  part  of  Great 
Britain,  where  sanitary  science  has  been  specially  and  practi- 
cally studied.  One  of  the  results  of  the  action  of  that  sanitary 
authority  has  been  to  reduce  the  death-rate  of  the  district  in 
which  I  reside  from  28  to  17. 

*  Report  of  the  Judges,  see  page  394. 
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Now,  you  know  there  are  sanitarians  and  sanitarians.  There 
are  a  great  number  of  men  who  have  come  before  the  public  as 
sanitary  authorities,  but  let  me  tell  you  that  sanitary  science  is 
one  of  the  most  intricate  sciences  that  is  possible  to  follow, 
because  it  requires  deep  study  and  very  great  care  in  coming  to 
conclusions,  and  still  greater  care  in  acting  upon  those  con- 
clusions. If  a  man  follows  that  science  carefully,  and  with 
a  conscientious  desire  to  do  what  is  right  with  regard  to  the 

Seople  to  whom  those  sanitary  laws  are  to  be  applied,  you  may 
epend  upon  it  that  it  cannot  be  done  by  any  royal  road.  I 
wish  you  to  understand  that  point  very  specially,  he  can  no  more 
at  once  blossom  out  into  a  sanitary  authority,  than  a  man 
acting  as  a  pilot  upon  one  of  your  steamers  can  the  first  time  he 
takes  charge  of  a  vessel  without  previous  study  of  the  chart, 
keep  that  vessel  in  safe  channel,  because  he  would  certainly  put 
her  upon  the  rocks,  and  cause  her  to  be  wrecked. 

Now,  a  statement  is  frequently  made  that  sanitary  science 
has  nothing  particularly  to  do  with  the  working  man.  I  want 
to  show  you — and  I  think,  before  I  have  finished,  I  shall  have 
shown  you  very  conclusively — ^that  it  is  in  a  great  measure  a 
working  man's  question ;  that  he  has  more  interest  in  the  health 
of  a  given  district  than  any  other  class  of  people  who  live  in  it. 
It  does  afiFect  him  excessively.  It  is  a  serious  question  to  him 
whether  the  health  of  that  district  is  good  or  bad.  The  rich 
man,  the  professional  man,  and  the  merchant  can  take  their  wives 
and  family  to  the  coast  or  into  the  country  if  any  epidemic  visits 
the  city.  At  this  particular  season  the  Glasgow  professional  man 
generally  sends  away  his  wife  and  family  to  different  parts  of  the 
country,  and  the  working  man  is  left.  The  poor  man  must  reside 
near  his  work,  he  must  keep  to  his  work  or  else  he  will  lose  it 
altogether.  I  draw  your  attention  to  what  the  Lord  Provost 
has  explained  with  regard  to  professional  men  and  merchants; 
they  can  get  away  from  the  city  and  take  their  wives  and 
families  with  them,  but  the  working  men  must  remain  in  it, 
and,  therefore,  it  is  very  important  for  you  who  are  the  working 
men  of  the  ciiy  that  the  health  of  Glasgow  shall  be  of  the  very 
first  character,  instead,  as  it  has  been  in  the  past,  namely,  that 
of  being  one  of  the  most  unhealthy  cities  in  the  kingdom. 

Let  me  now  take  you  for  a  moment  or  two  to  the  era  before 
1832.  You  know  the  cholera  was  then  upon  you,  and  you 
suffered  seriously  from  it.  Still  more  so  in  1848,  I  recollect 
that  very  well,  because  at  that  time  I  was  deprived  of  the 
advantage  of  listening  to  the  lectures  of  my  worthy  master — 
Richard  Grainger — for  he  was  down  in  Glasgow,  studying  the 
nature  of  cholera  under  which  you  were  then  labouring.  I 
have  the  greatest  regard  for  Glasgow,  because  when  Richard 
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Grainger  came  back  from  the  city,  and  brought  to  our  hos- 

Eital  some  of  the  evidences  of  cholera,  and  the  results  of  his 
ibours,  and  showed  us  as  students  that  we  need  not  be  afraid 
of  it,  that  it  was  a  disease  which  would  not  have  arisen  if  the 
sanitary  conditions  had  been  what  they  ought  to  be ;  and  he 
further  showed  us  that  it  was  more  preferable  to  prevent 
disease  than  to  cure  it — ^that  it  was  far  better  to  prevent  the 
onset  of  an  epidemic  than  to  quell  it  after  it  had  arisen. 

You  know  that  you  had  the  epidemic  again  in  1854,  and  the 
result  of  that  epidemic  with  other  causes  was  to  overcome  the 
incubus  of  a  mistaken  economy  in  your  town  council,  the  cry 
of  expense,  and  to  lead  to  the  introduction  into  Glasgow  of 
your  Lock  Katrine  water,  which  is  now  the  envy  and  the  desire 
of  other  places.  Is  Glasgow  any  the  worse  for  the  one  million 
pounds  that  were  expended  to  bring  Loch  Katrine  into  your 
midst  t  Has  it  not  been  a  tower  of  strength  to  the  people 
of  Glasgow  ?  Has  it  not  helped  to  increase  your  trade?  Has  it 
not  helped  to  increase  the  prosperity  of  the  place  to  a  much 
larger  extent  than  is  represented  by  the  expenditure  which  was 
required  to  bring  the  water?  may  we  not  look  back  to  some 
extent,  and  give  some  heed  to  the  different  kinds  of  statements 
which  were  made  by  certain  parties  in  Glasgow,  when  it  was 
proposed  to  bring  that  water  into  your  midst  ?  These  same 
parties,  or  their  successors,  are  now  the  great  opponents  of  sani- 
taiT  works  of  every  kind. 

While  I  am  upon  this  question,  I  want  to  tell  you  a  little 
experience  of  my  own,  and  I  want  to  apply  it  in  another  way 
if  you  will  allow  me  to  be  a  little  personal.  In  the  district 
in  which  I  reside  we  had  great  difficulties  with  our  water 
supply.  We  had  an  intermittent  supply,  imperfect  fittings, 
and,  in  short,  we  had  a  condition  of  things  which  was  most  un- 
satisfactory to  those  who  had  paid  any  atttention  to  sanitary 
subjects.  I  was  chairman  of  the  Water  Committee,  and  I  had 
impressed  upon  my  colleagues  in  the  Council,  that  whilst  our 
fittings  were  of  the  kind  that  existed,  whilst  we  had  the  water 
supply  as  it  was,  we  were  in  the  greatest  danger,  we  were  liable 
to  the  incidents  of  disease  of  a  severe  character,  and  I,  for  one, 
was  very  unwilling  to  rest  under  that  incubus,  I  persuaded  my 
committee  to  agree  to  recommend  certain  alterations  in  the  fi^ 
tings,  but  at  that  time  it  happened  that  my  term  of  office  expired, 
and  I  was  again  before  the  electors.  Well,  what  happened?  The 
owners  of  property  went  amongst  the  electors  in  that  district  and 
said  to  them,  **  Mind,  if  you  vote  for  Carpenter,  and  those  altera- 
tions are  carried  out  which  he  suggests,  we  shall  be  obliged  to  raise 
your  rents.'*  Now  here  was  a  stinging  observation,  addressed 
to  the  working  men  and  the  others  occupying  the  small  proper- 
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ties  in  Croydon,  and  especially  to  the  tradesmen.     They  voted 
against  me,  and  instead  of  being  at  the  top  of  the  poll,  as  I 

fenerally  had  been  in  previous  elections,  I  found  myself  at  the 
ottom. 

Well,  I  was  out  of  the  Council,  and  my  successor  in  the  chair- 
manship of  the  Water  Committee  said,  ^^Now  see  what  a  mess  we 
have  made  in  following  that  fellow's  directions.  We  cannot  go 
on  in  these  lines,  the  public  is  against  us ;  we  must  continue  m 
our  old  plans/'  They  did  go  back  to  the  old  plans,  and  the 
result  of  continuing  them  was  the  continuance  of  fever  and 
other  illness,  occasionally  to  a  serious  extent.  Well,  the  year 
did  not  pass  over  before  the  gentleman  who  had  been  put  into 
the  Council  in  my  place  departed  this  life,  and  there  was  a 
vacancy.  I  was  requested  to  fill  that,  but  I  declined.^  I  said, 
no ;  when  the  electors  want  me  they  shall  put  me  on  the  Council 
of  their  own  free  will  again.  It  happened  that  at  the  following 
election  I  was  returned  again  upon  the  Council,  and  I  then 
endeavoured  to  get  the  condition  of  things  altered.  That — ^the 
condition  of  the  water-supply — ^was  to  me  a  very  serious  trouble. 
Well,  it  required  time — it  required  a  great  deal  more  time  and 
expense  than  would  have  been  the  case  if  they  had  carried  out 
the  resolutions  that  had  already  been  agreed  to.  Before  it 
could  be  done,  I  had  to  convince  two  or  three  members  of  the 
Council  that  public  opinion  was  not  against  them,  because, 
while  public  opinion  was  not  in  favour  of  getting  the  water- 
supply  into  a  satisfactory  condition,  they  were  not  willing  to  go 
in  tne  way  in  which  I  wanted  them  for  fear  of  losing  their  seats. 
Well,  things  got  worse  with  regard  to  the  point  of  health,  and 
eventually  I  took  the  liberty  of  suggesting  to  the  Council,  amid 
a  storm  of  indignant  protests,  that  we  were  m  the  midst  of  an 
epidemic  of  fever,  and  that  the  character  of  the  fittings  connected 
with  the  water-supply  was  at  the  bottom  of  it,  and  I  predicted  at 
least  a  thousand  cases.  Before  very  long  one  thousand  cases  had 
occurred  in  that  district.  I  was  accused  of  being  an  alarmist, 
and  doing  serious  injury  to  the  town  and  to  the  trade — ^a  vote 
of  censure  was  moved  against  me  in  the  Council  by  the  Chair- 
man of  the  Water  Committee — ^you  know  how  they  treat  people 
like  me,  I  nefed  not  tell  you.  Instead  of  1,000  cases  of  fever 
the  number  soon  run  up  to  1260  cases,  and  there  were  78  deaths. 
It  was  then  that  the  Council  came  round  to  my  views  and 
thinking,  and  altered  the  character  of  the  water  fittings,  and 
did  put  on  that  four  or  five  pounds  per  house  of  expense  that 
was  absolutely  necessary,  and  they  had  to  do  it  during  its  con- 
tinuance, and  after  the  epidemic  had  subsided,  and  which,  if 
they  had  done  when  I  first  proposed  it,  would  have  been  pre- 
vented, and  veiy  valuable  lives  would  have  been  saved. 
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What  was  the  case  with  regard  to  that  epidemic  t  It  did  not 
affect  the  poor.  It  was  amongst  the  rich,  the  so-called  re- 
spectahle  classes  that  nearly  all  those  cases  of  fever  occurred. 
W  hen  the  voting  papers  went  out  for  the  election  of  members 
upon  the  Council,  they  were  returned  by  those  people  unsigned. 
They  would  not  iake  the  trouble  to  do  their  duty  as  citizens, 
and  left  me  out  m  the  cold.  The  result  was  undoubtedly  the 
great  increase  of  that  epidemic  of  ^rphoid  fever  to  which  I 
have  alluded.  Well,  I  have  spoken  of  typhoid  fever  in  connec- 
tion with  water  supply,  but  there  are  other  ways  in  which  the 
health  of  the  people  is  affected,  and  its  result  is  shown  in  what 
are  called  the  death-rates  of  a  district.  Now,  do  you  know 
what  death-rates  mean?  It  is  said  that  so  many  persons  in 
every  thousand  living  in  the  district  die  in  the  course  of  the 
year.  For  instance,  there  are  times  in  which  Glasgow  has  had 
a  death-rate  of  36,  35,  33  and  32,  these  numbers  being  multi- 
plied by  so  many  as  there  are  thousands,  according  to  the 
number  of  the  population ;  happily  last  year  it  was  only  25 
or  26.  Well,  there  are  places  m  Glasgow  where,  according 
to  the  reports  of  your  officials,  the  mortality  has  been  50  and 
60  per  thousand  m  the  course  of  the  year.  Do  you  know 
what  that  death-rate  means?  It  does  not  mean  simply  that 
so  many  people  have  died:  for  every  one  who  has  died  20 
have  been  laid  upon  their  backs  with  sickness  in  the  course 
of  the  year.  For  every  one  who  has  died  in  a  healthy  dis- 
trict— I  take  my  own  district — there  have  been  two,  on  an 
average,  on  a  bed  of  sickness  every  day  throughout  the  whole 
year.  Now,  if  you  will  only  consider  that  pomt  you  will  see 
that  the  bearing  of  the  death-rate  of  a  district  nas  immense 
influence  upon  tne  prosperity  of  working  men.  If  you  have  a 
mortality  of  36  in  the  thousand  that  means  72  persons  in  that 
thousand  on  a  bed  of  sickness  every  day  durmg  the  whole 
year.  But  if  you  reduce  that  death-rate,  as  you  have  done  in 
Glasgow,  from  36,  you  will  see  what  an  enormous  saving  there 
has  been  to  the  working  men  of  Glasgow  by  the  introduction 
of  that  grand  water  supply  into  your  midst,  and  by  the  various 
measures  that  are  being  carried  out  by  your  municipal  authorities 
for  the  purification  ofyour  city.  The  question  of  how  many 
deaths  have  taken  place  is  one  thing,  but  the  Question  of  bow 
much  sickness,  how  much  suffering,  how  much  infelicity  there  has 
been  amongst  the  people,  is  something  very  much  larger  than 
that  which  has  been  proved  by  the  death-rate.  Now  taking  the 
annual  average  of  seven  days'  sickness  for  a  working  man — and 
I  will  tell  you  how  I  get  my  average — it  is  from  a  study  of  the 
great  benefit  societies,  like  the  Oddfellows  and  Foresters — 
societies  which  have  branches  in  Glasgow  as  well  as  in  all  other 
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parts  of  the  kingdom,  you  will  see  its  bearing  upon  your  welfare 
and  your  pocket. 

In  my  own  district,  from  examination  of  their  returns,  I  find 
that  every  member  in  a  benefit  society,  on  the  average,  suffers 
seven  days'  sickness,  and  draws  seven  days'  sick  pay  every  yean 
I  do  not  know  what  the  average  is  in  Glasg(y97,  but  I  combine 
that  seven  days'  sickness  with  a  death-rate  of  16.  Now  there 
is  a  district  that  I  have  been  inquiring  into,  containing  a 
certain  manufactory  which  is  reported  to  be  of  an  unhealthy 
character — where  the  workmen  are  thought  by  outsiders  to 
be  following  an  unhealthy  trade.  Now  that  factory  has  a 
benefit  society  of  its  own.  All  the  members,  or,  at  least,  all 
who  like — it  is  not  compulsory — pay  into  the  sick  fund,  which 
is  managed  by  themselves,  totally  independent  of  the  pro- 
prietors of  the  miUs.  They  pay  sixpence  per  week  to  this  sick 
Jund,  and  at  the  end  of  the  year  they  (fivide  amongst  them- 
Belves  what  surplus  is  left.  Now,  they  belong  to  this  sick 
fund  whether  they  are  in  other  clubs  or  not,  but  this  has  hap- 
pened with  regard  to  that  club,  for  I  have  examined  the 
accounts  as  they  have  been  prepared  for  their  own  purposes. 
They  had  nothing  to  do  with  the  object  I  had  in  view  in 
making  an  examination,  and  therefore  they  are  honest  and 
straightforward  accounts  of  the  amount  of  sickness  that  those 
members  suffered  from.  Well,  I  find  that  in  that  club  and  in 
that  factory,  which  I  am  bound  to  say  is  managed  on  strictly 
sanitary  principals,  the  amount  of  sick  pay  that  has  been  paid 
during  the  last  two  and  a  half  years  has  only  been  three  and  a 
half  days  per  annum  per  member.  Now,  just  recollect  the 
saving  to  the  working  man  in  the  year  from  not  being  laid  upon 
his  back  and  drawing  sick  pay.  Instead  of  seven  days  sickness, 
as  is  the  case  in  all  other  parts  of  our  district,  he  has  only  three 
and  a  half  days,  on  the  average,  for  the  last  two  and  a  half 
years.  Is  not  that  a  saving  to  the  working  man  ?  Is  it  not  a 
saving  to  his  wife  and  family  because  he  has  not  suffered  sick- 
ness ?  I  believe,  in  a  corresponding  way,  his  wife  and  family 
have  been  saved  in  a  similar  proportion.  Yet  we  are  told 
that  the  question  of  public  health  and  the  consideration  of 
death-rates  has  no  interest  for  the  working  men!  I  tell  you 
it  is  the  most  important  question  that  they  can  possibly  con- 
sider. Now,  recollect,  take  the  seven  days  I  have  mentioned  as 
the  average  in  London,  and  reduce  it  to  six,  or  raise  it  to 
eight  or  nine,  as  probably  nearer  the  case  in  Glasgow,  what 
is  the  result?  Say  there  are  50,000  members  in  the  benefit 
societies  in  Glasgow  and  neighbourhood,  put  this  at  seven 
days'  sickness  and  you  have  350,000  days'  sickness  which 
the  members  of  the  societies  draw  pay  for.    Make  the  condition 
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of  the  district  healthy  and  you  may  reduce  that  by  the  simple 
fall  of  one  per  1000  in  the  death-rate — ^from  26  to  25  or  24  in 
the  thousand,  and  you  will  save  to  these  working  men  100,000 
days  of  sick  pay,  and  you  will  give  them  the  wages  they  are 
earning  for  their  work  in  its  place.  Is  not  that  a  question  of 
the  greatest  importance  to  the  working  men  to  consider,  rather 
than  to  consider  paltry  things  that  are  so  f reauently  put  before 
you,  and  that  this  or  that  expenditure,  whicn  is  made  for  the 
purpose  of  promoting  public  health,  is  adding  to  the  local  ratest 
When  a  man,  therefore,  comes  before  you  for  the  purpose  of 
representing  you,  and  talks  to  you  about  the  high  salaries  paid 
to  your  samtary  officials,  or  talks  about  the  great  expenditure 
made  in  cleansing,  and  says  he  is  anxious  to  go  into  the  Council 
to  keep  down  the  rates,  and  to  serve  your  interests,  do  not  vote 
for  that  man;  depend  upon  it,  he  is  not  the  working  man*8 
friend.  That  is  not  the  man  to  represent  your  interest  in  the 
Council ;  the  man  who  does  that  has  his  own  interest  to  serve, 
and  not  the  interests  of  his  fellow-men,  and  the  objection  to  the 
officials  arises  from  the  latter  doing  their  duty  on  your  behalf, 
and  making  a  shoe  pinch  which  you  do  not  see. 

We  heard  the  other  night  a  great  deal  from  Dr.  Richardson 
about  the  felicity  of  sanitation.  Now,  we  know  very  well  that 
these  hundred  thousand  days  of  sickness  are  not  days  of  felicity. 
Reduce  your  death-rate  by  two  in  the  thousand,  and  see  the 
amount  of  felicity  that  you  add  to  your  people.  Why  should 
the  working  man  from  the  north  of  ocotland,  where  the  death- 
rate  is  only  17  in  the  thousand,  come  into  Glasgow  where  it 
is  25  or  26,  and  strike  out  ten  years  of  his  life?  Why 
should  he  destroy  one-third  of  his  family  by  going  to  reside  in 
Olasgow,  if  he  remained  in  the  north  of  Scotland,  or  in  the 
neighbourhood  of  London  he  might  keep  them  with  himt 
Why  should  a  man  and  his  family,  going  into  a  certain  town 
where  there  is  only  a  death-rate  of  13  or  15  per  thousand,  have 
so  many  years  added  to  their  lives,  whilst  so  many  are  taken 
from  them  if  they  come  to  Glasgow?  I  am  not  speaking  in 
any  kind  of  condemnation  of  the  Glasgow  authorities,  because 
they  have  done  their  duty  wonderfully  in  connection  with  this 
great  city.  They  have  had  most  superhuman  work  to  perform, 
and  these  they  have  performed  remarkably  well,  inasmuch  as 
they  have  reduced  the  death-rate  from  35  or  36  to  what  it  is 
now.  Therefore,  I  say  all  honour  to  these  men.  We  want 
you  to  give  them  good  God  speed  upon  their  journey,  and  en- 
couragement so  that  they  should  not  rest  contented  until  they 
have  brought  that  death-rate  down  to  what  it  is  in  London.  1 
think  the  men  of  this  metropolis  of  commerce  have  a  desire  to 
beat  London.    I  think,  if  I  am  not  mistaken,  they  have  not 
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only  the  desire,  but  with  yonr  assistance,  they  have  also  the 

E>wer  to  beat  London,  because  you  have  advantages  which 
ondon  does  not  possess.  Now,  I  wish  just  to  refer  to  some  of 
these  causes  which  are  said  to  increase  your  mortality.  I 
recollect  being  here  in  1 874,  and  hearing  a  paper  read,  I  think  by 
Bailie  Morrison,  in  which  he  stated  different  causes  for  the  high 
mortality  in  Glasgow.  It  was  much  higher  then  than  it  is  now. 
He  said  that  character  and  occupation  had  something  to  do  with 
mortality.  Well,  it  might  have  something  to  with  it  under 
the  circumstances  which  then  existed,  but  it  was  not  necessary. 
Character  and  occupation  are  not  reasons  at  all  for  a  high 
mortality.  Take  poverty,  for  instance.  Recall,  as  I  do,  tne 
time  of  the  cotton  famine.  There  was  no  healthier  period  in 
the  cotton  districts  than  during  that  time.  Why  was  it  that 
the  poverty  of  the  people  was  accompanied  by  a  far  better 
state  of  health  than  when  they  were  in  the  full  flush  of  work  1 
Why  is  it  that  plenty  of  work,  plenty  of  wages,  gives  rise  to  a 
higher  mortality  t  I  am  telling  you  that  whidi  is  a  positive  fact. 
It  is  a  very  serious  thing  to  reflect  thut  the  more  prosperous 
Glasgow  is,  pari  passu,  the  higher  is  the  mortality  amongst 
you.  Character  may  have  something  to  do  with  it,  but  men 
are  not  vicious  and  diseased  from  choice.  They  are  not  accus- 
tomed to  go  wrong  simply  because  they  prefer  that  kind  of  way. 
ITou  may  depend  upon  it,  it  is  more  frequently  than  not,  that 
those  who  go  wrong  are  more  to  be  pittied  than  blamed.  I  speak 
of  the  poor  uneducated  portion  of  the  population.  They  are  far 
more  to  be  pitied  than  blamed  when  they  do  go  wrong,  because 
the  local  conditions  very  frequently  prevent  them  from  going 
right. 

1  have  been  reading  the  Glasgow  papers,  and  I  have  heard 
something  of  the  la^dessness  in  the  Sixth  Ward.  I  suspect 
that  if  I  were  to  make  some  examination  of  that  Ward,  I  should 
find  out  that  the  lawlessness  has  something  to  do  with  the 
housing  of  the  people ;  something  to  do  in  the  way  in  which 
they  live ;  something  to  do  with  the  manners  and  customs 
that  arise  from  the  fact,  mentioned  by  the  Lord  Provost,  that 
a  large  proportion  of  these  people  are  living  in  one  room.  I 
have  no  douTbt  there  is  some  connection  between  the  lawlessness 
of  a  district  and  overcrowding,  just  as  there  is  a  connection 
between  it  and  the  lawlessness  of  the  people  in  my  own  district, 
and  the  crimes  and  disturbances  that  take  place  there.  I  know 
it  from  personal  experience,  from  having  to  sit  in  judgment 
upon  those  who  are  accustomed  to  transgress  the  law  in  those 
overcrowded  districts.  But  overcrowding  is  not  a  complete 
reason  for  a  high  death-rate,  for  I  know  districts  in  London 
which  are  as  overcrowded  as  Bridge  Gate,  High  Street,  The 
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Wynds  and  The  Closes — ^places  where  we  have  more  than  one 
thousand  persons  to  the  acre,  just  as  you  had  in  some  districts 
which  I  recollect  seeing  here  in  1874.  But  happily  many  of 
these  densely  populated  and  filthy  habitations  have  oeen  cleared 
away.  We  have  districts  in  London  which  are  as  densely 
occupied  as  these  were,  but  with  a  death-rate  of  only  14  per 
thousand.  Why  is  thatt  I  can  tell  you.  It  is  that  nearly 
the  whole  of  the  occupants  are  total  abstainers,  and  their  houses 
are  in  a  good  sanitary  condition.  Take  Shaftesbury  Park 
Estate,  named  after  that  noble  statesman  who  has  done  so 
much  for  the  people  of  this  land— take  that  estate  which  is 
thickly  peopled^  there  is  not  a  public-house  upon  it,  and  the 
result  has  been  that  the  health  m  connection  with  some  other 
points — I  do  not  impute  all  to  the  absence  of  the  public-house 
— ^is  vastly  improved  in  those  dwellings.  The  same  remark  is 
applicable  to  the  dwellings  erected  by  the  Peabody  Trustees, 
and  the  same  results  have  taken  place  in  the  dwellings  erected 
by  Sir  Sydney  Waterlow  and  his  fHends.  There  it  has  been 
shown  that  correct  principles  of  sanitation  in  connection  with 
dwelling  houses  bring  about  a  wonderful  state  of  public  healthy 
notwithstanding  the  density  of  population,  especially  if  it  be 
associated  with  absence  of  drinking  shops.  How  do  I  account 
for  the  circumstances  of  your  high  death-rate.  Well,  there 
are  two  circumstances  over  which  you  have  no  control.  One  of 
these,  to  my  mind,  is  that  your  houses  are  built  of  stone.  These 
stone  houses  are  not  pervious  to  air  in  the  same  way  as  the 
houses  of  the  jerry  builders  which  we  have  in  London  and 
neighbourhood.  Some  houses  in  which  our  poor  live  are  such 
that  the  wind  can  blow  through  every  brick.. 

There  are  many  mischevious  results,  in  one  sense,  from  that 
kind  of  house,  but  there  is  also  a  great  advantage  in  another, 
because  the  air  will  find  its  way  in  and  the  people  cannot  keep  it 
out.  That  is  not  the  case  with  the  houses  of  Glasgow.  They 
have  solid  stone  walls  which  no  air  can  penetrate.  I  am  afraid 
that  in  many  instances  they  take  care  to  shut  up  every  crank 
and  cranny  through  which  the  fresh  air  can  find  its  way.  One 
result  is  that  the  foulest  of  air  is  kept  in  the  apartments  in 
which  you  live.  I  have  a  proof  of  the  fact,  inasmuch  as  I  read 
from  the  evidence  of  your  highly-advanced  officials,  that  the 
effect  of  cold  air  upon  the  inhabitants  of  Glasgow  is  shown  in  an 
immediate  rise  of  the  death-rate.  Why  is  that?  Why  should 
Glasgow  have  a  high  death-rate  from  the  influence  of  cold, 
whilst  other  districts  around  the  city,  exposed  more  to  the  cdld, 
do  not  suffer  in  the  same  way  t  It  is  because  you  keep  out  the 
cold  air,  and  the  walls  will  not  allow  fresh  air  to  come  in,  and 
you  stop  up  all  the  openings  through  which  air  might  get  in. 


384  FUBLIG  HBAJ^H  A  WORKING  MAN's  QUB8TI0K. 

If  you  keep  jour  wives  and  families  in  these  badly  ventilated 
apartments,  the  result  is,  that  when  the  cold  weather  comes  on 
it  checks  an  action  established  in  the  body  for  the  purpose  of 
throwing  off  morbid  matter  which  exists  in  the  constitution^ 
and  in  the  fight  life  is  frequently  lost.  But  there  is  another 
circumstance  over  which  you  have  control,  and  that  is  not  to 
shut  out  fresh  air  from  your  buildings.  Let  there  be  fresh 
air ;  do  not  be  afraid  of  it,  no  harm  will  arise  to  you.  With 
regard  to  myself,  no  matter  where  I  am,  I  always  sleep  with  my 
bedroom  window  a  little  down.  I  am  not  going  to  recommend  that 
practice  to  everyone,  because  there  might  be  circumstances  which 
may  make  that  impolitic ;  but,  as  a  rule,  those  who  sleep  in  a 
pure  atmosphere  will  not  be  troubled  with  headaches  in  the 
morning,  that  is,  if  they  have  not  been  in  the  whisky  shops  over 
night.  They  will  enjoy  their  breakfast  without  having  any 
nasty  taste  in  their  mouths.  One  of  the  inducements  to  enter 
a  whisky  shop  so  early  in  the  morning,  and  so  frequently,  in 
Glasgow,  is  tne  foul  air  in  which  the  people  live  ;  if  you  want« 
to  stem  the  torrent  of  intemperance  you  must  ventilate  your 
sleeping  rooms. 

There  is  one  other  reason  mentioned  by  Bailie  Morrison,  viz. 
the  high  infant  mortality.  I  find  from  the  evidence  that,  speak- 
ing generally,  13  per  cent,  of  all  babies  who  are  bom  in  Glasgow 
die  in  the  first  year  of  their  lives,  and  that  nearly  half  of  all  the 
children  who  are  bom  do  not  reach  the  sixth  year  of  their  exis- 
tence. Now,  is  not  that  a  sad  state  of  things — ^that  nearly  half 
of  all  your  children  are  put  under  the  ground  before  they  reach 
their  sixth  year?  That  is  not  so  in  the  healthy  districts  of  the 
kingdom.  The  mortality  of  a  school  with  which  I  am  connec- 
ted, and  in  which  there  are  900  orphans  and  others  belonging 
to  the  parochial  authorities  of  the  South  of  London,  is  not  more 
than  two  or  three  in  the  thousand.  These  children  have  been 
left  orphans  or  deserted  by  their  parents,  and  are  taken  charge 
of  by  the  parish  authorities,  and  brought  up  in  this  school  under 
the  simplest  arrangements  with  regard  to  food  and  clothing. 
They  have  enough  and  no  more,  yet,  as  I  have  said,  the  mortality 
is  now  two  or  three  in  the  thousand.  Why  should  50  per  cent, 
of  the  children  of  Glasgow  die  before  their  time,  whilst  not  one- 
twentieth  of  that  number  die  if  the  children  are  taken  care 
of  by  parish  authorities  elsewhere  ?  It  is  because  of  all  those 
evils  of  which  I  have  spoken — the  foid  air  to  which  they  are 
exposed,  the  bad  influences  with  regard  to  food  to  which  they 
are  subjected,  and,  worse  than  all,  the  whisky  poured  down  the 
throats  of  their  fathers  and  mothers.  The  money  which  should 
go  for  food  to  the  children  is  too  often  consumed  by  the  depraved 
fathers  and  mothers  in  drink  for  themselves. 
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There  is  another  reason  whj  you  are  not  quite  so  well  off 
from  one  of  your  great  advantages  as  you  might  be,  namely 
your  pure  water.  It  is  not  a  trouble  to  the  poor  man,  but 
I  think  to  the  wealthy  citizens  of  Glasgow  a  serious  evil  fol- 
lows from  its  very  puriiy ;  because  the  purer  the  water,  the 
more  absorbent  it  becomes.  If  it  is  exposed  in  your  houses, 
and  allowed  to  come  into  contact  with  the  air  before  it  is 
consumed,  it  will  imbibe  foul  matters  from  the  atmosphere, 
and  may  be  dangerous  to  health.  Thus  the  very  purity  of  the 
water  is  a  source  of  danger.  I  am  going  to  tell  you  how  to 
get  rid  of  that  danger.  It  is  said  that  Parliament  may  give 
a  man  a  vote.  Quite  true.  I  have  great  respect  and  regard 
for  the  voters  of  Glasgow,  because  they  do  honour  to  my  pro- 
fession by  returning  to  Parliament  a  member  of  the  medxcsl 
profession  as  one  of  their  representatives.  I,  therefore,  believe 
that  there  is  a  great  deal  of  intellect  amongst  the  working 
nen  of  this  city.  There  is  one  thing  that  I  would  say — that 
liowledge  is  power,  and  undoubtedly  it  is  the  right  arm  of 
democracy.  The  knowledge  that  belongs  to  democracy  is  power, 
and  when  that  power  is  exercised  in  the  right  way,  and  for 
righteous  purposes,  it  will  make  the  people  far  happier,  far  more 
powerful  and  prosperous  than  any  other  power  they  can  exert, 
and  the  more  knowledge  they  get  the  more  powerful  they  will 
become,  provided  it  be  not  used  for  evil,  but  for  good,  not  for 
the  destruction  of  the  country,  but  for  establishing  and  raising 
it  to  a  higher  level  in  the  scale  of  nations.  Parliament  may 
give  a  man  a  vote,  but  it  cannot  give  him  a  comfortable  home. 
The  comfortable  home  must  be  got  by  your  own  exertions  and 
by  attention  to  those  principles  which  the  Sanitary  Institute 
would  teach  you,  and  these  things  are  not  to  be  learned  at 
once ;  they  are  only  to  be  learned  by  steady  attention  to  the 
rules  which  are  given  by  those  men  who  have  made  sanitary 
science  their  life-long  study.  When,  therefore,  your  eminent 
medical  officer  gives  you  instructions  with  regard  to  certain  con- 
ditions to  which  your  houses  are  exposed,  you  should  give  him 
an  attentive  ear.  I  have,  in  this  excellent  pamphlet  that  is  before 
me,  ^^The  Dicennial  Census  and  Memorandum,  and  a  Report 
upon  the  Hospital  Accommodation  for  Infectious  Diseases  in 
Glasgow,"  these  instructions.  I  know  that  you  have  in  him  a 
giant  with  regard  to  sanitary  work,  and  I  urge  you  to  follow 
these  instructions.  He  gives  you  information  that  should  pre- 
vent overcrowding.  Mmd,  overcrowding  means  also  some- 
thing much  more  serious.  It  means  diversion  of  income  to 
whiskey.  If  I  went  into  these  rooms  where  there  is  over- 
crowding, where  men  are  content  to  live  in  one  room,  I  should 
find  that  many  spend  a  great  deal  of  their  wages  in  drink.    They 
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fo  to  the  whiskey  shop  because  they  have  no  comfort  at  home, 
advise  you  to  let  the  whiskey  shop  alone.  I  have  been  a  follower 
of  abstinence  for  many  years^  and  have,  as  a  medical  man,  prac* 
tised  in  a  large  district  amongst  people  of  all  ranks,  and  I  can  tell 
you  that  whiskey  and  such  drinks  may  be  very  excellent  medi- 
cines, but  they  are  dangerous  and  poisonous  foods.  Don't  be 
afraid  of  investing  some  of  your  income  in  more  house  accom- 
modation. I  will  £nrant  it  may  be  possible  to  live  healthy  and 
^U  in  one  room  i^der  certain^circi^tances-mth  abunince 
of  ventilation  and  great  attention  to  the  proper  principles  that 
should  regulate  health.  But  I  cannot  conceive  it  possible  in 
your  stone  houses,  without  the  ventilation  being  very  excessive, 
that  you  can  live,  sleep,  wash — if  you  do  wash  there — cook 
your  food,  and  do  all  the  duties  and  all  the  offices  that  belong 
to  human  nature,  and  at  the  same  time  keep  healthy.  There  is 
another  phase  in  the  history  of  the  working  classes  of  Glas- 
gow. It  was  mentioned  by  the  Lord  Provost,  namely,  the 
mrge  sum  invested  by  them  in  the  savings  bank.  Indeed, 
they  have  saved  on  tne  average  per  head  more  in  that  way 
than  the  working  classes  of  any  other  place  in  the  kin^ 
dom.  There  is  certainly  no  other  city  or  district  where  more 
than  three  millions  have  been  banked  by  the  working  classes. 
But  don't  let  thrift  deprive  your  wife  and  children  of  more 
house  accommodation.  There  is  an  old  saying  which  is  taken 
from  Holy  Writ  — "  There  is  that  which  scattereth  and  yet  in- 
creaseth ;  and  there  is  that  which  withholdeth  more  than  is  meet, 
but  it  tendeth  to  poverty."  I  know  of  nothing  that  tends  more 
to  poverty  than  that  land  of  thrift ;  for  the  saving  may  be 
carried  out  at  the  expense  of  the  life  blood  of  your  brotners, 
and  sisters,  your  wife  and  children.  Purity  of  air  is  a  factor  in 
promoting  health,  and  in  promoting  felicity.  I  will  not  say  jaa 
may  not  have  a  morbid  sort  of  feeling  which  yon  may  call 
f eliciiy,  and  which  that  man  has  who  has  taken  rather  more 
liquor  than  is  good  for  him.  He  says,  **  I  am  very  happy." 
That  may  be  felicity  or  not ;  but  generally  he  does  not  find  it 
so  next  morning.  I  think  you  had  better  let  that  sort  of  hap- 
piness alone. 

There  is  another  thing  that  promotes  felicity,  namely,  good 
cooking.  Depend  upon  it,  good  food  and  bad  air  cannot  go  to- 
gether. If  you  have  good  food  and  bad  air  you  will  not  have 
tne  full  advantage  of  the  food  you  ought  to  have ;  indeed,  more 
serious  effects  will  arise  from  having  plenty  of  food  than  having 
less  of  it,  and  unless  you  have  proper  cooking  you  cannot  have 
a  healthy  digestion.    IJow,  here  every  one  oi  you  may  assist  in 

Eromoting  the  purity  of  your  atmosphere.  The  130,000  domestic 
earths  in  Glasgow  pour  into  the  atmosphere  a  large  quantity 
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of  smoke  which  helps  to  render  it  impure.  If  jon  could  look 
at  some  of  the  gas-cooking  apparatus  in  the  Bumbank  exhibi- 
tion^  and  set  your  landlord  to  give  you  one,  you  would  be  able 
to  cook  cheaper,  and  help  to  diminish  the  impurity  of  the 
atmosphere  wnich  is  doing  great  injury  to  the  citizens. 

I  have  been  privileged  to  take  a  run  down  the  Clyde  to-day. 
I  was  astonished  to  see  the  immense  volumes  of  oily  smoke  that 
your  chimney  stacks  and  your  steamers  poured  out.  I  hold 
that  your  steamboat  and  factory  owners  nave  no  more  right 
to  pollute  the  atmosphere  which  we  breathe,  than  you  have 
to  pollute  the  stream  that  is  running  through  the  estate  of 
one  of  your  riparian  landlords  near  Glasgow.  I  think  that 
public  opinion  of  Glasgow  shotdd  insist  upon  this  nuisance 
Deing  stopped — ^in  demanding  this  you  are  doing  no  injury  to  the 
delinquents.  I  am  satisfied  that  if  the  steamboat  and  factory 
owners  were  compelled  to  consume  their  own  smoke,  the  tons  of 
carbon  and  oil  wnich  they  send  into  the  atmosphere  every  day 
would  amply  repay  them,  and  then  you  would  have  that  pure 
atmosphere  which  is  so  necessary  to  health  and  enjoyment.  I 
speak  feelingly  upon  this  matter.  I  live  in  a  district  ten  miles 
from  London,  and  whenever  the  wind  comes  from  the  north, 
there  is  sent  down  upon  my  district  a  cloud  of  smoke  which 
people  with  the  least  chest  complication  at  once  f  eeL  Hence 
the  death-rate  rises  just  as  the  wind  blows  from  that  quarter, 
and  vegetation  is  also  injured.  I  feel  it  must  be  so  in  Glasgow 
and  neighbourhood,  therefore,  you,  as  the  electors  of  the  Town 
Counciiof  Glasgow  ought  to  insist  upon  your  representatives 
taking  this  matter  in  hand,  and  upon  the  law  bemg  put  into 
force  with  reference  to  those  matters  to  which  I  have  alluded. 

I  might  have  said  something  more  to  you  with  regard  to  the 
death  rates.  I  might  have  told  you  that  there  are  places  where 
the  death  rate  used  to  be  high,  but  where  the  action  of  the 
authorities  has  brought  it  down  to  a  very  low  standard.  There 
is  the  army,  you  know.  I  don't  know  whether  my  friend  Dr. 
De  Chaumont  is  present,  who  has  done  so  much  to  reduce  the 
death  rate  of  the  army,  but  he  will  bear  me  out  when  I  say, 
that  each  soldier  existing  in  Her  Majesty's  army  has  cost  on  an 
average  £100  to  whip  him  out  of  the  raw  material  of  the  recruit, 
till  he  is  fit  to  go  mto  the  line  as  a  properly  drilled  soldier 
Years  ago,  the  death  rate  in  the  army  was  very  great,  and  not 
very  long  ago  the  death  rate  at  Gioraltar,  for  instance,  was 
21^  in  the  thousand.  Now,  by  the  introduction  of  sanitary 
measures  under  the  supervision  of  the  medical  officers  from 
Netley,  who  have  been  educated  by  Dr.  De  Chaimiont  or  his 
predecessors  and  his  colleagues,  the  death  rate  is  only  5-^.  Look 
at  the  wonderful  saving  by  this  to  the  country.    The  death 
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rate  of  the  London  Police  is  only  five  in  the  thousand,  and 
in  the  army  nine  per  thousand,  "the  death  rate  in  the  navy  is 
6t^.  Why  should  the'  death  rate  in  the  navy  be  less  than  the 
army  ?  Because  the  soldiers  are  more  exposed  to  the  influences 
of  the  whisky  shops  and  gin  palaces  than  the  sailors  are.  The 
difference  of  mortality  between  the  army  and  the  navy  amounts 
to  more  than  two  in  the  thousand,  mainly  from  the  very  circum- 
stance that  one  can  get  to  the  gin  shop  more  frequently  than 
the  other.  There  is  another  circumstance  that  one  ought  to 
mention  more  in  detail,  that  is  the  mortality  of  your  children. 
I  find  from  experience  and  from  the  examination  of  the  re- 
ports, that  some  of  you  are  very  thrifty  and  careful  with  re- 
gard to  your  children.  You  go  so  far  as  to  insure  their  lives, 
so  that  if  they  die,  you  may  have  money  to  bury  them.  Well, 
I  don^t  suppose  that  many  are  present  who  have  been  in  the 
habit  of  doing  this  for  the  sake  of  the  money,  because  I  take  it 
those  who  have  come  here  to  listen  to  me  are  anxious  to  know 
something  about  sanitary  matters,  and  have  thought  a  little 
about  them ;  but  it  appears  to  me  that  those  who  have  insured 
their  babies,  have  thought  more  about  the  certainty  of  their 
deaths  from  the  insanitary  surroundings  than  from  having  any 
care  to  try  and  keep  them  alive,  because  I  find  22J  per  cent,  of 
the  children  who  have  died  under  five  years  of  age  are  insured. 
It  is  an  unfortunate  phase  in  human  nature  that  this  should  be 
so.  I  think  there  snould  be  a  great  care  on  the  part  of  the 
people  not  to  encourage  the  insurance  of  children's  lives  against 
death,  because  children  ought  not  to  die  in  the  way  in  which 
they  do,  and  you  would  be  doing  the  right  thing  if  you  would 
take  more  care  to  prevent  them  going  than  to  insure  their  lives 
and  bury  them  when  they  do  go. 

I  am  afraid  you  will  be  tired  hearing  me  talk;  but  there  are 
two  or  three  other  things  I  would  like  to  mention  to  you.  One 
is  with  reference  to  the  advantage  of  sanitary  operations  in  saving 
life,  and  in  saving  you  from  the  consequences  of  sickness,  be- 
cause it  may  encourage  you  still  further  in  your  thrifty  habits. 
I  wish  to  point  out  that  with  reference  to  savings  banks,  if  you 
can  reduce  the  mortality  of  your  district  from  26  m  the  thousand 
to,  say,  18,  you  will  effect  such  a  saving  that,  without  any  kind 
of  arrangement  of  your  own,  except  putting  aside  money  that 
has  been  saved,  so  that  when  you  reach  sixty  years  of  age,  yon 
can  retire  with  an  annuity  for  the  rest  of  your  life  of  10s.  per 
week.  That  can  be  effected  if  you  pay  into  the  post  office 
savings  bank  7s.  per  month  from  the  age  of  twenty-five  to  sixty. 
You  will  see,  if  you  can  persuade  your  authorities  here  to  take 
such  measures  as  will  reduce  their  death-rate  from  what  it  is  down 
to  the  figure  I  have  mentioned,  you  may  every  one  of  you  save 
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that  amount  which  will  secure  you  10s.  a  week  for  the  rest  of 
your  lives  when  you  reach  the  age  of  sixty  years.  Now,  is  not 
the  public  healtn  a  working  man*s  question  1  Such  being  the 
state  of  the  case,  is  it  not  important  that  you  should  consider 
this  subject  very  seriously;  and  I  want  you  to  consider  it  in 
this  way — something  after  the  light  of  a  little  circumstance 
which  happened  some  years  ago  to  a  distinguished  individual 
connected  with  the  Court  of  this  land.  He  made  a  remark 
that  the  Lord  Chamberlain's  wand  was  a  simple  stick  of  polished 
deal  which  cost  one  shilling,  and  he  had  been  examining  the 
accounts  of  some  civic  entertainment,  and  he  f oimd  that  every 
one  of  the  wands  had  cost  about  two  guineas.  He  asked  the 
reason  why  such  a  large  sum  should  be  paid  for  a  wand  in  the 
city,  whilst  the  Lord  Chamberlain's  at  her  Majesty's  drawing- 
room  only  cost  one  shilling  I  The  answer  was  this.  The  Lord 
Chamberlain  gives  the  dignity  to  the  wand ;  but  the  gentlemen 
who  officiated  in  the  city  had  dignity  conferred  upon  them 
by  the  very  handsome  wand  that  they  had  to  carry.  Gentle- 
men, when  these  matters  come  before  you,  vote  for  the  men 
who  won't  have  the  dignity  of  the  wand  conferred  upon  them, 
but  who,  from  their  education  and  knowledge  of  sanitary  work, 
will  give  dignity  to  the  wand;  who  will  take  the  men  into 
their  confidence  who  have  shown  that  they  studied  the  state  of 
public  health,  and  by  their  knowledge  of  other  matters  con- 
ferred dignity  tlpon  the  work.  If  you  do  your  duty  with  refer- 
ence to  this  great  question,  and  not  be  led  away  by  clap-trap 
by  men  who  are  so  anxious  to  keep  down  rates,  you  will  find 
that  you  will  not  be  one  of  those  persons  spoken  of  in  Holy 
Writ,  who  saved  when  spending  would  have  brought  a  much 
greater  return  to  them. 

And  now  I  want  to  say  a  word  or  two  upon  another  sub- 

gct,  the  one  which  Dr.  Angus  Smith  dwelt  upon  yesterday, 
e  told  us  that  the  waste  oi  ammonia  that  was  going  on  in 
connection  with  the  city  of  Glasgow  amounted  to  £1,000  per 
day.  £360,000  of  wealth  is  lost  every  year  to  the  country  from 
the  way  in  which  your  own  noble  nver  is  being  turned  into  a 
conunon  sewer.  I  am  not  going  to  tell  you  that  the  common 
sewer  is  at  this  time  unwholesome  and  producing  mischief 
in  your  midst.  I  question  whether  it  is  so  dangerous  as  sdme 
of  your  closed  sewers  that  are  introduced  into  some  parts  of 
the  town,  and  which  may  be  simply  sewers  of  deposit.  The 
immense  traffic  upon  your  river,  the  constant  stiiring  up  by 
the  screws  and  paddles  of  your  steamers,  and  the  rise  and 
fall  of  the  tide,  &eep  up  that  motion  in  the  river  which  is 
so  essential  to  prevent  mischief  arising  in  you  midst;  but  if 
by  any  chance  your  steamers  were  to  become  motionless,  the 
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trade  of  your  town  to  be  seriouslj  damaged,  and  the  Clyde 
less  stirred  up,  then  a  mischief  would  arise  some  day,  sooner 
or  later,  to  this  city.  You  can  adopt  a  plan  to  prevent  that 
mischief  —  a  plan  which  is  wrought  successfully  in  the  dis- 
trict to  which  I  belong.  There  is  nothing  that  the  Glasgow 
men  determine  upon  but  they  have  the  energy  1^  carry  out. 
Machinery  could  accomplish  the  work,  and  your  sewage  could 
be  taken  out  of  the  Clyde  as  easily  as  you  brought  in  tne  Loch 
Katrine  waters  to  the  citjr.  The  sewage  is  in  its  wrong  place. 
If  you  put  it  into  the  cultivation  of  crops  in  your  own  country, 
you  will  be  doing  a  yery  great  good,  instead  of  doing,  as  at 
present,  a  very  great  harm,  and  depriving  your  country  of  the 
ammonia  which  the  sewage  contains. 

^^  There  is  that  scattereth  and  yet  increaseth,  and  there  is 
he  that  withholdeth  more  than  is  meet,  but  it  tendeth  to 
poverty."  This  question  is  undoubtedly  a  poor  man's  question, 
because  if  ever  it  should  come  that  this  country  should  suffer 
from  a  short  supply  of  the  provisions  of  life,  it  is  the  poor  man 
that  will  first  feel  it,  and  what  are  you  to  do  ?  You  are  throw- 
ing into  the  river  £360,000  yearly  of  ammonia  which  ought  to 
be  somewhere  on  your  land.  Now,  in  my  own  neighbourhood 
there  is  a  farm  with- 600  acres  of  land  which  is  cmtivated  by 
sewage.  Before  that  land  was  occupied  it  was  worth  25s.  per 
acre —  agriculturally,  I  mean.  We  have  had  now  to  purchase  that 
land  at  over  £300  an  acre,  which  has  cost  nearly  £200,000  to  get 
possession  of  that  land  and  fit  it  for  our  purposes.  We  have  made 
the  owners  of  that  land  rich  men.  Before  we  took  the  ground 
one  man  was  sufiicient  to  cultivate  fifty  acres  of  the  ground,  but 
at  present  there  is  one  man  for  every  ten  acres,  anc^  therefore, 
you  see  the  amount  of  labour  that  is  put  into  the  ground  is  mul- 
tiplied to  a  large  extent.  We  have  also  added  to  the  rates  of  the 
parish  in  which  that  farm  is  situated,  because  it  is  rated  at  the 
money  we  have  given  for  it— not  at  its  former  agricultural  value. 
We  have  sent  into  our  own  town  an  enormous  quantity  of  milk 
and  meat  produced  on  that  sewage  farm ;  yet  the  mortality  in 
our  town  is  under  17  per  1,000,  and  sometimes  it  is  only  15.  We 
have  also  produced  on  that  farm  material  suiBcient  to  raise 
three  and  a  half  oxen  per  acre  instead  of  half  an  ox  that  it 
raised  before  we  had  anything  to  do  with  this  farm.  That  has 
been  done,  not  at  a  large  cost  to  the  ratepayers  of  the  district. 
They  have  had  their  sewage  utilized,  and  the  health  of  the 
district  is  of  the  highest  possible  character,  because  there 
is  close  to  it  a  large  population  with  a  mortality  of  only  14 
per  thousand.  For  some  years  back  we  have  had  this  great 
produce  of  meat  for  the  people,  and  I  contend,  that  if  the 
whole  of  the  ammonia  that  is  pitxluced  by  human  beings  was 
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properly  placed  npon  the  land  we  should  not  have  that  meat 
lamrne  which  is  imminent  in  oar  land,  because  we  are  now 
obliged  to  depend  upon  foreign  countries  for  our  meat  supply.  I 
take  it  that  this  is  a  very  important  poor  man's  ques4n-a 
question  whether  the  meat  supply  of  your  coimtry  shall  be  sup- 
plemented by  the  material  we  send  to  waste,  or  whether  we  will 
haye  it  increased  by  the*  operation  of  the  local  authorites  in 
connection  with  sewage  cleansing.  I  want  you  to  entertain 
these  two  questions— the  purification  of  your  atmosphere  and 
the  purification  of  the  Clyde.  These  are  two  matters  that  the 
men  of  Glasgow  should  set  their  minds  to.  I  honour  Glasgow 
extremely  for  her  magnificent  water  supply  and  for  her  well- 
swept  streets,  for  utilisation  in  connection  with  those  works  which 
I  witnessed  the  day  before  yesterday  at  St.  Rollox,  for  your  grand 
hospital  accommodation — 1  say  that  the  hospital  accommodation 
provided  by  your  authorities  is  ample,  and  I  strongly  ur^e  the 
working  men  of  Glasgow  when  they  have  got  infectious  diseases 
to  take  care  to  get  Dr.  Kussell's  assistance,  and  not  hesitate 
to  have  their  children,  their  wives,  and  themselves  conveyed  to 
those  infectious  hospitals  as  quickly  as  possible;  because  by 
so  doing  they  will  help  yourselves  materially,  and  help  your 
neighbours. 

i  honour  Glasgow  for  the  absence  of  small-pox.  I  am  told 
that  disease  is  almost  unknown  amongst  you.  It  is  a  great 
credit  to  the  working  men  of  Glasgow  that  that  should  be  the 
case,  because  without  their  assistance  I  am  quite  sure  such  a 
result  would  not  follow.  I  honour  Glasgow  for  another  thing. 
I  understand  that  married  women — suckling  women — ^are  not 
seen  in  your  mills  and  factories.  That  is  not  the  case  in  some 
parts  of  the  United  Kingdom.  The  effect  upon  these  married 
women  and  nursing  women  is  great,  and  it  is  much  credit  to 
you  that  these  women  should  not  be  allowed  to  work  in  your 
factories.  I  also  honour  Glasgow  for  one  or  two  other  circum- 
stances— ^minor  circumstances — that  you  don't  allow  houses  to  be 
occupied  until  they  have  been  pronounced  fit  for  habitation. 
These  are  things  which  lead  me  to  honour  Glasgow.  Your 
Town  Council  is  not  parsimonious  in  connection  with  sanitaiy 
work.     I  take  it  that  the  electors  of  Glasgow  are  not  altogether 

Earsimonious.  I  trust  in  the  future  they  will  be  still  more 
beral  than  they  have  been  in  the  past  in  connection  with  these 
matters.  If  I  shall  have  the  glorious  opportunity  of  again 
coming  amongst  you  I  may  hope  to  tell  you  that  your  reduced 
death-rate  has  followed  from  carrying  out  these  works  I  have 
mentioned,  and  that  you  will  then  come,  with  regard  to  health, 
to  occupy  the  same  position  as  you  do  with  regard  to  the  com- 
merce of  the  Empire,  viz.,  the  wni  place. 
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Let  not  the  great  intellect  that  does  exist  in  the  Scotch  char- 
acter in  Glasgow  be  blunted  by  the  fear  of  expense  in  connec- 
tion with  these  matters,  but  do  be  determined  that  you  will 
have  these  changes  carried  out  which  I  have  mentioned,  at 
whatever  cost.  I  am  certain  that  the  day  will  come  when  yon 
will  find  that  the  money  spent  has  been  returned  to  you,  in  the 
same  way  as  the  money  has  been  returned  to  you,  over  and 
over  again,  which  you  invested  in  the  Loch  Katrine  supply. 

I  thank  you  most  heartily  for  the  kind  attention  you  have 
given  to  my  observations.  I  beg  just  to  say,  in  conclusion, 
that  although  I  appear  here  as  the  Chairman  of  the  Council  of 
the  Sanitary  Institute,  these  views  are  mine  alone,  and  not 
necessarily  the  views  of  the  Sanitary  Institute  itself.  On  some 
points  there  may  be  individual  dinerences  on  point  of  detail, 
out  with  regard  to  the  principles  upon  which  those  views  are 
founded,  I  am  quite  certain  that  they  have  the  support  of  the 
Institute. 
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REPORT  OF  THE  JUDGES  OF  THE  EXHIBITION, 
NEWCASTLE-UPON-TYNE,  1882. 


SUPPLEMENT. 


MEDALS  AND  CERTIFICATES. 

Awarded  to    Exhibits  deferred  for  further  practical  trial  at  the 

Ezhibition  at  Newcastle,  1882. 


MEDAIiS. 

DouiffON  &  Co.,  London^  for  Anti-percussion  Ball-valye. 

BoBDTBy  Ghablss  G.,  HosUmere^  tor  Buck's  Automatic  Bain  Water 

Separator. 
Sakitas  GoMPAiTT  (Ldutbd),  London^  for  Sanitas  Oil. 


CEBTHPICATES. 


Ajttisbfeio  Affabatus  MAiruTAOTUBDrG  OoHPAirr,  London^  for  Bed 

Gross  Antiseptic  Fluid. 
Bbitish    a  Eobbign  MnnsBAL  Watebs  CoMPAirr,    Glasgow^  for 

Potash,  Soda,  and  Seltser  Waters  and  Lemonade. 
Edmuitds,  J.,  London,  for  Currie  Powders. 
Ibthtb  &  Co.,  QatetJieadf  for  Mustard. 
Km,  G.  &  Go.y  London,  for  Outlet  Ventilator. 
MAieHBN,  P.  A.,  Loiuion^  for  Improved  Filtre  Bapide. 
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REPORT  ON  NON-POISONOUS  PAINTS.    CONGRESS 

AT  GLASGOW,  1883. 


Ths  question  of  poisoning  by  the  ose  of  lead  paintB  is  one  of  such 
great  importance  to  all  classes  of  the  community,  that  the  Council 
hare  considered  it  advisable  to  submit  to  the  Congress  a  Beport,  which 
was  made  a  short  time  before  the  present  Congress  by  a  Committee 
specially  appointed  to  consider  the  matter,  in  consequence  of  circum- 
stances which  arose  at  the  Exhibition  at  Newcastle  in  1882. 


REPORT  TO  THE  COUNCIL  OF  THE  SANITARY  INSTITUTE. 

Ws,  the  Sub-Committee  of  the  Judges  appointed  to  make  an  investiga- 
tion into  the  composition  and  properties  of  non-poisonous  white  paints, 
and  their  driers,  more  especially  as  to  the  presence  or  absence  of  lead, 
beg  to  report  as  follows : — ^We  have  examined  three  different  non- 
poisonous  white  paints,  and  the  driers  supplied  with  them,  and  we 
have  found  that,  although  all  the  paints  are  practically  free  from  lead, 
two  out  of  the  three  driers  supplied  with  them  contain  lead  in  large 
quantities.  The  Committee  would  call  special  attention  to  this  fact, 
for,  although  according  to  the  directions  of  the  makers  the  driers  should 
be  used  in  the  proportion  of  only  about  7  or  8  per  cent.,  they  are  in 
practice  mixed  with  the  paints  to  a  very  much  greater  extent,  and  con- 
sequently the  paint,  when  prepared  for  use  with  driers  containing  lead, 
becomes  a  poisonous  paint.  It  is,  therefore,  essential  when  using  a 
so-called  non-poisonous  paint,  to  caref  ullv  ascertain  that  the  driers 
used,  as  well  as  the  paint  itself,  are  free  from  lead.  There  appean, 
moreover,  no  substantial  reason  for  the  use  of  lead  driers,  for  in  the 
only  instance  in  which  the  paint  and  driers  were  both  free  from  lead, 
the  result  obtarued  in  the  trials  made  to  ascertain  the  comparatiTe 
merits  of  the  different  paints  for  decorative  purposes,  was  superior  to 
either  of  the  others. 

We  have  not  been  able  to  continue  the  experiments  for  a  sufficient 
m  e  to  report  upon  the  durability  of  the  various  paints. 

W.  H.  COKFIELD,  M.A.,  M.D. 
H.  C.  BAETLETT,  Ph.D.,  F.C.S. 
BENBST  TUENEE,  F.EXB.A. 
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REPORT  OF  THE  JUDGES  OF  THE  EXHIBITION, 

GLASGOW,  1883. 


We,  the  undersigned,  the  Judges  appointed  hj  the  Council,  beg 
leaye  to  reoommend  to  the  Council  the  following  distribution  of 
Medals  and  Special  Certificates,  and  of  Certificates  of  Merit. 

Exhibits  which  have  •  already  received  Medals  at  previous  Exhi- 
bitions of  the  Institute  are  excluded  from  awards  of  Medals,  but 
those  Exhibits  to  which  a  second  Medal  would  otherwise  be  awarded 
receive  Special  Certificates,  and  these  are  distinguished  in  the  fol- 
lowing list  by  asterisks. 


MEDALS  AND  8FBCIAL 

We  reoommend  that  Medals  or    Special  Certificates  should  be 
awarded  to  the  undermentioned  exhibitors : — 

CLASS  I.— CONSTEUCTION  AND  MACHINEET. 

Obb,  J.  B.,  &  Co.,  Charitm,  London,  for  Leadless  ''  Charlton  White  " 

Faint  and  Dryers. 
SoomsH  Abbbstos  Co.,  OJaggow,  for  Scottish  Asbestos. 
AxniinauM  Cbowit  Mbtal  Co.,  GUugow,  for  Aluminium  Crown 

Metal. 
DiOK,  AiiEX.,  London,  for  Delta  Metal. 
*B]iAi>]roBi>  &  Co.,  ManchetieTf  for  Washing  Machines. 

CLASS  n.-49IEWEEAGE  AND  WATEB  SUPPLY. 

*Bbitibh  Saihtaby  Co.,  Glasgow,  for  Lnproved  Self-acting  Earth- 
Closets. 

Heap,  B.  R.,  Manchester,  for  Dry  Earth  or  Ashes  Closet. 

BirofiAN,  W.  P.,  Glasgow,  for  his  exhibit  of  Sanitary  Appliances. 

Stbwabt,  J.,  Ssir.,  Glasgow,  for  his  exhibit  of  Stoneware  Disconnecting 
Traps. 

•DoTTLTOiT  &  Co.,  Lambeth,  London,  for  Anti-percussion  High-pres- 
sure Valves. 

Clitf,  Joseph,  &  Sokb,  Leeds,  for  Porcelain  Bath. 

Hall,  Johit,  &  Co.,  Stourbridge,  for  Eire  Gay  Enamelled  Bath. 

*BoHEBTB,  .C.  G.,  Haslemere,  Surrey,  for  Automatic  Boin-water 
Separator. 
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MoBSisoN,  W.  B.,  Gldsgofv,  for  Wedgwood  Ornamental  Tiles. 
*Sti:wabt,  J.,  Sen.,  Glasgow,  for  Stoneware  Fipee  with  Stanford's 
Joint. 

CLASS  III.— HEATING,  LIGHTING,  AND  VENTILATING. 

*DoTTMX)N  &  Co.,  Lambeth,  London^  for  Ventilating  Tile  Stove. 
Keith,  J.,  London  6f  Edirdmrgh,  for  Challenge  Hot-water  Boiler. 
Shaw,  A.,  &  Son,  Glasgow,  for  "  Sine  qu&  non"  Open  and  Close  Fire 

Bange. 
WaIiKeb,  Tusnbull,  &  Co.,  Falkirk,  for  the  Artizan  Cooking  Bange. 
Whtte  &  B&ADFOBD,  Bowfuss,  for  Cooking  Bange  with  Bevolving 

Fire  for  the  Prevention  of  Smoke. 
•Wilson  ENOiNSBBiNa  Company,  London,  for  the  "  Wilson  Cooking 

Bange." 
•Bbown,  a.,  &  Co.,  Glasgow,  for  the  "  Stott "  Gas  Governor. 
*£llison,  J.  £.,  Luds,  for  Conical  Ventilators. 

CLASS  IV.— PEBSONAL  HYGIENE  FOODS,  FELTBBS,  AND 

DISINFECTANTS. 

*Choblton  &  DuoDALB,  Manchester,  for  '*  Excelsior  "  Spring  Mattress. 
Hanoook,   F.  &  C,   Dudley,    Worcestershire,  for   their    exhibit  of 

Machines  for  Domestic  Use. 
*Maignen,  p.  a.,  Lond<m,  for  Filtre  Bapide. 
*Calvebt,  F.  C,  &  Co.,  Manchester,  for  Carbolic  Add,  and  Preparations 

from  it. 

CLASS   v.— ARTICLES    OF    SANITARY    INTEBEST    NOT 
INCLUDED  IN  THE  ABOVE  CLASSES. 

HtTiTiTabd,  W.  B.,  &  Sons,  Glasgow,  for  their  exhibit  of  Hospital  and 

Sick  Boom  Appliances. 
Mbtbb,  H.  C,  New  York,  for  the  Sanitary  Engineer  of  New  York 

Newspaper. 
WiNTWOETH,  P.,  &  Co.,  London,  for  "  Kredemnon  "  Life-saving  Ghtr- 

ments. 


CEBTIFICATES  OF  MEBIT. 


We  further  recommend  that  Certificates  of  Merit  be  awarded  to 
the  undermentioned  Exhibitors : — 

CLASS  I.— CONSTBUCTION  AND  MACHINEBY. 

Pbnnycook  Patent   Glazing  &  Enoineesino  Company,  Gflasgow^ 

for  Glazing  without  putty. 
Wamon,  F.,  &  Co.,  London,  for  "  Lincrusta  Walton." 
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CLASS  IL— SEWERAGE  AND  WATEE  SUPPLY. 

DoTTLTOK  &  Co.,  Lamhethj  I^andon,  for  "  Lambeth "  Trough  Closet 

with  Automatic  Flush  Tank. 
Doui/roN  &  Co.,  Lambeth^  Londonj  for  the  ^'lAmbeth"  Flush-out 

Closet. 
OiLBSBT,  E.  &  A.  E.,  Broughty  Ferry,  Forfarthiref  for  Improved 

Seat  for  Water  Closets. 
MosBiBON,  W.  B.,  GUugoxv,  for  the  "  National  '*  Water-closet. 
Habrison,  T.  Habnbtt,  Liverpool,  for  Iron  Basket  Sewage-strainer. 
Bttchan,  W.  p.,  Glasgow,  for  Disconnecting  Drain  Trap. 
BucHAiT,  W.  P.,  Glasgow,  for  Grease  Trap  for  Kitchen  Sinks. 
C&AiG,  J.  &  M.,  KUmamock,  for  their  exhibit  of  Stoneware  Discon- 
necting Traps. 
BnswABT,  J.,  Sen.,  Glasgow,  for  Disconnecting  Chamber  for  House 

Drains,  with  open  Stoneware  Channels. 
Cbaio,  J.  &  M.,  KUmarnocle,  for  White  Enamelled  Sinks. 
SHAincB  &  Co.,  Glasgow,  for  Cast  Iron  Bath. 
Shai^tkb  <&  Co.,  Glasgow,  for  Porcelain  Lavatories,  with  movable  caps 

for  access  to  fittings. 
Shanes  &  Co.,  Glasgow,  for  ^'  Eureka  "  Spraj  and  Plunge  Bath. 
Boss,  W.,  GlcLsgow,  for  Improved  Paragon  Valve. 
Akoell,  a.  T.,  London,  for  Air-tight  Man-hole  Covers. 
BiHNiB,  J.,  Gartcosh,  Glasgow,  for  his  exhibit  of  Salt-glazed  Fire-claj 

Sewer-pipes. 
DoTn/row  &  Co.,  Lambeth,  London,  for  Silicon  Tread  for  Steps. 
Gaitdt,  M.,  Liverpool,  for  Cotton  Machine  Belting. 
Gakdy,  M.,  Liverpool,  for  Steil's  Fastener  for  Machine  Belting. 


CLASS  in.— HEATING,  LIGHTING,  AND  VENTILATING. 

Htdes  &  WiOTULL,  Sheffield,  for  Tortoise  Slow  Combustion  Stoves. 

Hydbs  &  WiGFXTLL,  Shffffidd,  for  Tortoise  Laundrj  Stove. 

Cabbok  Co.,  FalJcirk^  for  Combined  Close  Fire  and  Gba  Cooking 
Bange. 

McGbooh,  W.,  &  Co.,  Glasgow,  for  Dows'  Close  and  Open  Fire 
Cooking  Bange. 

Wauceb,  Tubnbull  &  Co.,  FallcirJc,  for  the  Simplex  Cooking  Bange. 

Hbztdebson,  Osbbbt,  Glasgow,  for  the  Albo-Carbon  Light. 

CooPEB,  H.  W.,  &  Co.,  London,  for  Glass  Bevolving  and  Sliding 
Ventilators. 

Ellisok,  J.  E.,  Leeds,  for  "  Badiator  "  Ventilator,  with  Screw  Action. 

HiiiL  &  Hjst,  Halifax,  for  Double  Current  Ventilators. 

KiTB,  C,  &  Co.,  London,  for  Noiseless  Chimney  Breast  Outlet  Venti- 
lator. 
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Kits,  0.,  &  Ck>.,  Londony  for  Wall  Inlet  Ventilator. 
Lbgoott,  W.  &  B.,  Brc^fardy  for  Opener  for  Fanlight. 


CLASS  IV.— PBESONAL  HYGIENE,  FOODS,  FILTBBS,  AND 

DISINFECTANTS. 

BiiiLiiroTOir  Bbos.,  Liverpool^  for  Spring  Mattresses. 

Chobltok  &  DuGDALB,  Manchester,  for  "  Excelsior''  Ships'  fiertli. 

Gabdneb,  a.,  &  SoK,  Olaagaw,  for  Spring  Mattress. 

GABDHifiB,  A.,  &  Soir,  Olaegow,  for  Parquet  Flooring. 

Gboybs,  E.  K.,  Brieiol,  for  Self-acting  Sick  Bed. 

Gbosybnob,  F.,  Olaegowy  for  Stoneware  Chums. 

Hbndebsoit,  Osbbbt,  OlaegoWf  foi*  Pendulous  Food-warmers. 

Vebkok'b  Patbitt  Chuta  asb  Glass  Comfast,  London^  for  "l^Q'oise- 

less  Ware." 
Jans'  SAinTABT  Coupoxhstd  Co.,  London  and  Glasgow,  for  Jejes' 

Disinfecting  Fluid. 


CLASS  v.— AETICLES  OF  SANITABT  INTEREST  NOT 
INCLUDED  IN  THE  ABOVE  CLASSES. 

HiLLiABD,  W.  B.,  A  Scire,  Glasgow,  for  Isolating  Curtain. 
KiLLiABD,  W.  B.,  &  8gsb,  Glasgow,  for  Bum  and  Wound  Boxes. 
DiTBAirn  Clatb,  A.,  Paris,  for  bis  exhibit  of  Drawings  and  Books 

Sebiting  to  Disposal  of  Sewage  in  Paris. 
Smith,  Eldbb  &  Co.,  London,  for  Sanitary  Publications. 

We  would  explain  that  no  awards  have  been  made  for  cowls  or 
similar  ventilators,  as  a  committee  especiallj  appointed  bj  the 
Sanitary  Institute,  to  carry  out  experiments  on  cowls,  have  not  yet 
completed  their  investigations.  It  was  mentioned  in  a  recent  report 
of  the  Council  that  this  committee  had  found  that  the  indications  of 
the  ordinary  air  meters  which  are  used  for  testing  cowls  are  unreliable. 
No  definite  conclusions  can  therefore  be  hoped  for  with  reference  to 
the  comparison  of  cowls,  until  more  accurate  means  of  measurement 
have  been  arrived  at.  The  committee  are  now  directing  their  atten- 
tion to  this  object. 

Objects  exhibited  or  invented  by  any  of  the  judges  are  excluded 
from  awards  of  medals  or  certificates. 


»;«:■■: 
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ilTS  SEIiECTED  FOB  FUBTHBB  PBACTICAL 
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With  regard  to  the  following  Exhibits  we  are  unable  to  give  our 
decisions  until  we  have  submitted  them  to  a  more  complete  and 
extended  practical  examination  than  is  possible  at  the  Exhibition : — 


CLASS  I.— OONSTEUOTION  AND  MACHINEBT. 

WooLLAMS,  W,,  &  Ck).,  London,  Foments  and  Paper  Hangings. 
BoBOUGH  Lbathbb  Wasbhousb  Odicpakt,  London,  Crocodile  Hide 

Leather. 
Gabdnbb,  a.,  &  Son.,  Glasgow,  Preserved  Timber. 
Andbbw  &  Co.,  Stoehport,  Bischop's  "Gas  Engine. 
Cbocblby  Bsos.,  Mcnichesier,  Otto  Silent  Gas  Engine. 
HiLDESHEiM,  J.,  Olcugow,  Dicks'  L'Extincteur. 
FoTHEBiNGHAic,  D.,  Olosgow,  Fire  Extinguisher. 
Mellbb,  W.,  Qhugow,  Extincteur. 


CLASS  n.— SEWERAGE  AND  WATEE  SUPPLY. 

SHAincs  &  Co.,  Gflcugow,  Waste-preventing  Cistern. 
Bouurois,  H.  P.,  PorUmouihj  Acme  Sewer  Pipes. 
Habbissok,  T.  Hab5Btt,  Liverpool,  Lnproved  Collar-joint. 
DouLTOK  &  Co.,  Lambed,  London,  Burning  Brass  to  Lead. 
AsQVLL,  A.  T.,  London,  lip  Siphon  Trap. 
EiCFTAGB,  D.,  Margate,  Boimd  Pipe  Traps. 


CLASS  m. -HEATING,  COOKING  LIGHTING,  AND 

VENTILATION. 

Adah's  Gas  HBATnro  &  Stotb  Co.,  Glatgow,  Ghis  Heating  Stove. 

Baoon,  J.,  L.,  &  Co.,  London,  Hot  Water  Apparatus. 

Cabbick,  J.,  Glasgow,  Ventilating  Open  Fire  Grate. 

iLomBBSON,  OsBSBT,  Glosgow,  Gas  Stoves.  - 

Shaw,  A.,  &  Sow,  Glasgow,  "  Verity's  "  Asbestos  Gas  Fire. 

SiircLAiB,  G.,  Leith,  Mechanical  Stoker. 

Adam's  Gas  Hbatdto  ic  Stovb  Co.,  Glasgow,  Gas  Cooking  Stove. 

HiNDBBSOir,  O.,  Glasgow,  "  Eureka  "  Gas  Cooking  Stove. 

SxDFBY,  E.,  London,  Working  Man's  Gas  Cooker. 

Waddbll  &  Main,  Glasgow,  Universal  Domestic  Cooking  Stove. 

Wbight  &  Co.,  Birmingham,  "  Eureka"  Gas  Cooker. 

Millbb,  B.  Glasgow,  Peebles  Gas  Governor. 
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CLASS  IV.— PEESONAL  HYGIENE,  FOODS,  FILTERS,  AND 

DISINFECTANTS. 

Bbadbitby  &  Co.,  Oldham^  Sewing  Machines. 

SiKGEB  Bewino  Machine  Co.,  Glasgow^  Sewing  Machines. 

DouLTON  &  Co.,  Lambeth,  London^  Filters  of  Manganous  Carbon. 

Gbosyenob,  F.,  Glasgow,  Filters. 

HEimEBSOiir,  O.,  Glasgow,  Silicated  Carbon  Filters. 

Maionen,  p.  a.,  London,  Anti-Calcareous  Powders. 

Betebidoe  &  Co.,  Glasgow,  Pickles,  Sauces,  and  Essence  of  Coffee. 

CoifTDENSEi)  Milk  Co.,  Limerick,  Condensed  Milk. 

Ibyute  &  Co.,  GatesTiead-on-Tyne,  Mustard. 

Indian  Tea  Co.,  Glasgow,  Indian  Tea. 

Scott,  A.,  &  Co.,  Glasgow,  Oat-flour. 

Calyebt,  F.  C,  &  Co.,  Manchester,  Sulpho-Carbolates. 

Calvebt,  F.  C.  a  Co.,  Manchester,  507o  Carbolic  Disinfecting  Powder. 

Otebbeck,  H.  E.,  &  Co.,  Liverpool,  Pyridine  Disinfecting  Powder. 

BncMEL,  Eugene,  London.  Aromatic  Ozonizer. 

Sabacen  Soap  Co.,  Glasgow,  Sanitary  Soap. 

Stanfobd,  E.  C.  C,  Dalmuir,  Seaweed  Charcoal. 

Whbeleb,  J.,  Ilfracombe,  Pixene, 

No  Award  can  be  made  of  the  Bichardson  Gold  Medal,  or  of  the 
Silyer  Medals  offered  by  the  Exeter  Gtis  Company,  until  the  deferred 
trials  have  taken  place. 


W.  H.  COKFIELD,  M.A.,  M.D.,  Oxon.,  Chairman. 

F.  S.  B.  F.  BE  CHAUMONT,  M.D.,  FJft.S. 

W.  EASSIE,  C.E.,  F.G.S.,  F.L.S. 

EOGEES  FIELD,  B.A.,  M.Inst.  C.E. 

H.  LAW,  M.In8t.C.E. 

J.  W.  PEGQS,  A8soc.M.In8t.C.E. 

H.  SAXON  SNELL,  F.E.I.B.A. 

EENEST  TUENER,  F.E.LB.A. 


APPENDIX. 


EXAMINATIONS  IN  SANITARY  SCIENCE  FOR  LOCAL 
SURVEYORS  AND  INSPECTORS  OF  NUISANCES. 


BOABD  OF  •RXAMTTTEBa 

CaPT.  DoUOLAB  QaLTOIT,  B.B.,  O.B.,  D.O.L.,  F.B.S. 
H.  C.  BaBTLETT,  PH.D.,  F.O.S. 

Pbop.  W.  H.  Cobfielb,  m.a.  lond.,  m.d.  oxoir. 

PbOP.  F;  8.  B.  p.  DB  ChaFMONT,  M.D.,  P.B.B. 

BoGEBS  Field,  b.a.,  m.ikst.  o.b. 
W.  H.  Michael,  q.c,  p.o.s. 
Pbop.  H.  Bobiksok,  m.inst.  o.b. 

M.  OOLB  TaBBOTTON,  M.IKST.  O.B,,  P.G.8. 

Ebnxst  Tubneb,  p.b*i.bjl. 

G.  J.  SyMOKS,  P.B.B. 

The  great  and  increasing  importance  of  the  duties  devolving  upon 
Local  Surveyors  and  Inspectors  of  Nuisances  in  connection  with  the 
various  Act-s  relating  to  Public  Health,  the  Sale  of  Food  and  Drugs 
Act,  &c,,  has  led  the  Council  of  the  Sanitary  Institute  of  Great 
Britain  to  establish  Voluntary  Examinations,  to  appoint  a  Board  of 
Examiners,  and  to  grant  Certificates  of  Competency  to  Local  Sur- 
veyors and  Inspectors  of  Nuisances. 

Visitors  duly  appointed  by  the  Local  Government  Board  and 
various  bodies  connected  with  the  practical  application  of  sanitary 
science  are  invited  to  be  present  at  the  Examinations. 

The  Examinations,  which  are  arranged  in  two  grades,  are  intended 
to  enable  Local  Surveyors  and  Inspectors  of  Nuisances,  or  persons 
desirous  of  becoming  such,  or  of  obtaining  the  Certificate  of  the  In- 
stitute, to  prove  their  competency  in  the  subjects  of  Examination. 
Successful  Candidates  will  be  placed  on  the  Kegister  of  persons  so 
certificated ;  this  Begister  will  be  kept  at  the  Offices  of  the  Institute, 
and  a  copy  will  be  forwarded  to  Local  Boards  and  Sanitary  Autho- 
rities on  application. 

Each  Examination  occupies  a  portion  of  two  days.  On  the  first 
day  the  Examination  of  Surveyors  occupies  four  hours — viz.,  from 
2  till  4,  and  from  6  till  8  p.m.,  and  consists  of  written  papers 
only.  Inspectors  of  Nuisances  have  two  hours'  written  examination 
on  the  first  day — viz.,  from  4  till  6  p.m.  On  the  second  day  the 
Examination,  for  both  classes,  commences  at  11  a.m.,  and  is  vivd  voecj 
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with  one  or  more  questions  to  be  answered  in  writing,  if  deemed 
necessary,  A  Certificate  of  competency,  signed  by  the  examiners,  is 
granted  to  successful  Candidates,  entitling  them  to  be  designated  as 
"  Certificated  by  the  Sanitary  Institute  of  Great  Britain." 

As  one  person  may,  under  the  Public  Health  Act,  1875,  be  both 
Local  Surveyor  and  Inspector  of  Nuisances,  the  Examinations  are 
so  arranged  that  Candidates  who  desire  to  do  so,  can  enter  for  both 
Examinations  on  the  same  occasion. 

Candidates  are  required  to  furnish  the  Board  of  Examiners  with 
satisfactory  testimonials  as  to  personal  character,  and  to  give  two 
weeks*  notice  to  the  Eegistrar  previous  to  presenting  themselves  for 
Examination,  stating  whether  they  wish  to  be  examined  as  Sur- 
veyors, as  Inspectors  of  Nuisances,  or  as  both.  The  fee  for  Exami- 
nation must  be  paid  to  the  Secretary,  by  Post-Office  order  or  other- 
wise, at  least  six  days  before  the  'day  of  Examination.  On  the 
receipt  of  the  fee,  a  ticket  will  be  forwarded  admitting  to  the  Exami- 
nation. 

The  fees  payable  for  the  Examinations  are  as  follows  : — 

For  Surveyors         .         .        .        .     X5  5s. 
For  Inspectors  of  Nuisances    .        .     £2  2s. 

Unsuccessful  Candidates  are  allowed  to  present  themselves  a  second 
time  for  one  fee. 

Examinations  during  the  year  are  appointed  to  be  held  at  the 
Booms  of  the  Institute  : — 

On  Thursday  and  Friday,  June  5th  and  6th,  1884. 
On  Thursday  and  Friday,  November  6th  and  7th,  1884. 
Forms  to  be  filled  up  by  Candidates  previous  to  Examination  will 
be  supplied  on  application  to  the  Secretary,  74a,  Margaret  Street,  W. 


SYLLABUS  of  SUBJECTS  for  EXAMINATIOir. 


FOR  LOCAL  SUEVEYORS. 

Laws  akd  Bte-Laws — A  thorough  knowledge  of  the  Acts  affecting 
Sanitary  Authorities,  as  far  as  they  relate  to  the  duties  of  Local 
Surveyors ;  also,  of  the  Model  Bye-Laws  issued  by  the  Local 
Government  Board. 

Sewerage  and  Drainage — The  Sanitary  principles  which  should  be 
observed  in  the  preparation  of  schemes  for,  and  the  construction 
of.  Sewerage  works  ;  the  ventilation  and  flushing  of  sewers  and 
drains  ;  the  internal  drainage  and  other  Sanitary  arrangements 
of  houses,  privies,  water-closets,  dry-closets,  and  the  removal  of 
refuse ;  the  Sanitary  details  of  Builders'  and  Plumbers'  work. 
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Watbb   Supply  op  Towsb  and  Houses — ^The  Sanitary  principles 
which  should  be  observed  in  the  preparation  of  schemes  for,  and 
'the  construction  of,  Water-works ;  the  various  ways  in  which 
water  is  likely  to  become  polluted,  and  the  best  means  of  ensur- 
ing its  purity. 

Bjboulation  op  Cellas  Dwellivos  akd  Lodgiko  Houses — General 
principles  of  Ventilation ;  the  amount  of  air  and  space  necessary 
ibr  men  and  animals  ;  the  means  of  supplying  air,  and  of  ensur- 
ing its  purity. 

HiOHWATS  AND  Steeets — The  Sanitary  principles  which  should  be 
observed  in  the  construction  and  cleansing  of  streets  and  roads. 

All  persons  who  have  passed  the  above  Examination  and  received 
the  Certificate  for  Local  Surveyors  are,  by  virtue  of  having  so  passed, 
entitled  to  become  Members  of  the  Institute  for  Life,  upon  payment 
of  Five  G-uineas  (without  Annual  Subscription),  in  addition  to  the 
fee  paid  for  the  Examination. 


FOE  ESrSPECTOES  OF  NUISANCES. 

A  thorough  knowledge  of  the  Provisions  of  the  Acts  and  Model 
Bye-Laws  relating  to  the  duties  of  Inspector  of  Nuisances — also 
of  the  working  of  the  Sale  of  Food  and  Drugs  Act. 

A  &ir  knowledgde  of  the  principles  of  Ventilation,  and  the  simple 
methods  of  Ventilating  Sooms — Measurement  of  Cubic  Space. 

A  knowledge  of  the  Physical  Characteristics  of  Good  Drinking  Water 
— the  various  ways  in  which  it  may  be  jpoUuted,  and  the  means 
of  preventing  pollution — Methods  of  Water  Supply. 

A  knowledge  of  the  proper  conditions  of  good  drainage. 

The  advantages  and  disadvantages  of  various  Sanitary  Appliances  for 
Houses — Inspection  of  Builders*  and  Plumbers'  work. 

A  knowledge  of  what  constitutes  a  Nuisance,  arising  from  any  Trade, 
Business,  or  Manufacture. 

A  fiur  knowledge  of  the  characteristics  of  good  and  bad  Food  (such  as 
Meat,  Fish,  Milk,  Vegetables),  so  as  to  be  able  to  recognise  un- 
soundness. 

Some  knowledge  of  Infectious  Diseases,  and  of  the  Begulations  affect- 
ing persons  suffering  or  recovering  from  such  diseases. 

A  knowledge  of  the  best  Methods  of  Disinfection. 

Methods  of  Inspection,  not  only  of  Dwellings,  Dairies,  and  Milk- 
Shops,  but  of  Markets,  Slaughter-Houses,  Cow-Sheds,  and  offen- 
sive IVades. 

Scavenging  and  the  Disposal  of  Befuse. 

All  persons  who  have  passed  the  above  Examination  and  received 
the  Certificate  for  Inspectors  of  Nuisances  are,  by  virtue  of  having  so 
passed,  entitled  to  become  Associates  of  the  Institute  for  Life,  upon 
payment  of  Three  Guineas  (without  Annual  Subscription),  in  addition 
to  the  fee  paid  for  the  Examination. 
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LIST  OF  BOOKS  SUGGESTED  BY  THE  EXAMINERS  AS  USEFUL 

TO  CANDIDATES. 


'  Byre^S^HitUatDOode. 


SUEVETOES. 
Laws  akd  Btb-Laws. 

The  principal  Acts  affecting  Sanitary  Authoritiea,  viz : — 

Gas  Works  Clauses  Acts,  1847.    Price  Qd, 
Waterworks    „        „      1847.    Price  U. ;  &IS63, 

price  Sd. 
Pnblic  Health  Act,  1875.    Price  5s.  7id. 

„  „        Water,  1878.    Price  i^d. 

Biyers  Pollution  Act,  1876.    Price  M, 
Artizans'   and    Labourers'  Dwelling  Acts,  1868. 

Price  7  id, ;  and  1875,  price  Is. 

Local  Goyemment  Board.    Model  Bye-Laws  for  Sanitary  Authorities.    Eyre 
4*  ^[Mttiawoode.    Price  At,  Qd, 

tCHAMBKBS,  Gbobob  F.    Digest  of  the  Law  relating  to  Public  Health  and 
Local  Goyemment.    7th  Edition.    Stevens  ^  Skm.    Price  £\  8«. 

tFiTzoBBALD,  YssEY.    Public  Health  Act  and  Local  Goyemment  Act,  1875. 
Srd  Edition.     Waterloyj  Bros.  ^  LayUm,    Price  \2s.M. 

tGLBN,  W.C,  Q.C.    Public  Health  Act.    Enight,    Price  £\  16<. 

tLuMLBY.    Public  Health  Act,  1875.    Shaw  ^  S(m.    Price  £\  5s. 

tMicHAEL  &  WixIn    On  Gas  and  Water.    Butterworth,    Price  £i  5s, 

Stbatton's  Public  Health  Acts,  1875.    1880  Edition.    Knight.    Price  Ss,Qd. 

tWooLBYCH.     On  the  Metropolis  Local  Management  Acts.     2nd  Edition* 
Shaw  8r  Son.    Price  £1  Is. 

tSMiTH,  William  Robbbt,  m.d.,  and  Smith,  Hbnby,  m.b.    The  Laws  Con- 
cerning Public  Health.    Sampson  Low  4*  Co»    Price  £1  Us.  6d. 

Sewebags  and  Dbadtage. 

BouLNOis,  H.  P.,  M.IN8T.0.B.   Dirty  Dust-Bins  and  Sloppy  Streets.  £.  ^  F, 
N,  Span.    Price  3».  ^, 

BucHAN,  W.  Paton.    Plumbing.    Crosby^  Lockwood  8;  Co,    Price  Zs,  6d. 

Dbnton,  J.  Bailey,  mjnst.cb.    Sanitary  Engineering.    E,  Sr  F.  N,  Sknm. 
Price  £1  5s, 

Field,  Roqebs,  mjnst.cb.    Bye-Laws  and  Regulations  with  reference  to 
House  Drainage.    E.  j*  P'  iVl  JS^nm,    Price  Is. 

FoK,  GoBNBLius  B.,  M.D.    Dlsposal  of  the  Slop  Water  of  Villages.    J,  ^  A, 
ChurchilL    Price  Is.  Qd. 

Galton,  Douglas,  c.b.,  f.bj9.    Obseryations  on  the  Construction  of  Healthy 
Dwellings.    Henry  Frowde,    Price  \0s.  6d, 

Hbllybb,  S.  S.    The  Plumber,  and  Sanitary  Houses.    2nd  Edition.    B.  S. 
Batsford.    Price  lOs.M. 
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Knight  &  Co.  Annotated  Model  Bye-Laws  of  the  Local  Government  Board 
relating  to — I.  Cleansing  of  Privies,  &c.  II.  Nuisances.  III.  New 
Bnildi^s.    Knight  <$-  Co.    PricB  8s.  6d. 

Latham,  Baldwin,  u.inst.c.r.  Sanitary  Engineering.  E,  8f  F,  N,  Span. 
Price  £1  IQa. 

Bawlinson,  Robt.,  G.B.  Suggestions  as  to  Drainage,  Sewerage,  and  Water 
Supply.    Knight,    Price  3«. 

tReport  of  the  Committee  of  The  Local  Government  Board  on  Treatment  of 
Town  Sewage.    Hamard  <$*  Co,    Price^  Report  1«. ;  Plane  10». 

RxTSSSLL,  J.  A.  Two  Lectures  to  Builders  and  Plumbers.  Simpkin,  Mar- 
ehaU  ^  Co,,  1878.    Price  U.  Qd, 

Robinson,  Henby,  ce.,  f.o.8.  Sewage  DisxK>8al.  K,  ^  F,  N,  Spon,  Price  bs. 


Wateb  Supply  op  Towns  and  Houses. 

tBucHAN,  A.    Introductorsr  Text  Book  of  Meteorology.    2nd  Edition.     W. 
Blackwood  <$-  Sons.    Price  4e,  6d, 

tHuMBEB,  William,  A8soc.m.inst.c.e.    Water  Supply  of  Cities  and  Towns. 
Croehy,  Lockwood  8f  Co,    Price  £6,  6b, 

Pabry,  Joseph,  ce.    Water:  its  Composition,  Collection,  and  Distribution. 
F,  Wame,    Price  2»,  %d. 

tSizth  Report  of  the  Royal  Commissioners  on  Pollution  of  Rivers.    Hansard 
^Co.    Price  IQe, 

Eegulation  op  Cellab  Dwellings  and  Lodging  Houses, 
Ventilation,  Ac. 

Galton,  Douglas,  c3.,  f.b.s.    Observations  on  the  Construction  of  Healthy' 
Dwellings.    Henry  Frowde.    Price  10«.  ^,  • 

Habtlby,  W.  Noel.    Air  and  its  Relation  to  Life.    Longmans^  Chreen  8^  Co, 
Price  6$, 

tPABEES,  E.  A.,  M.D.,  P.B.S.,  and  F.  de  Chaumont,  m.d.,  pjt.s.    A  Manual  of 
Practical  Hygiene  (Chapters  on  Air).    J,8f  A,  ChurchiU,    Price  18«. 


Highways  and  Stbeets. 

BouLNOiB,  H.  P.,  M.INST.C.E.    Dirty  Dust-Bins  and  Sloppy  Streets.    E,  <$•  F, 
N,  Spon.    Price  Ss,  6d, 

Codbington,  T.,  M.INST.C.B.    Maintenance  of  Macadamised  Roads.   E,  <$■  F, 
N,  <^(m.    IVtof  6e. 


Genebal. 

tPABEiES,  E.  A«,  M.D.,  FJt.s.,  and  F.  de  Chattmont,  m.d.,  F.B.S.    A  Manual  of 
Practical  Hygiene.    J.  A  A,  Churchill,    Price  ISa, 

t Wilson,  G.,m.a.,  m.d.    Handbook  of  Hygiene  and  Sanitary  Science.  J,  ^  A. 
ChurchiU,    Price  \Os,M, 

tMuBPHY,  Shibley  F.    Our  Homes,  and  how  to   make  them  Healthy. 
CawU^Co.    Price  lbs. 


'  Eyre^Spottincoode, 
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IN8PECT0ES   OF  NUISANCES. 

The  Principal  Acts  relating  to  the  Duties  of  Inspectors,  yiz : — 

PubUc  Health  Act,  1875.    Price  5t.7M. 

Water,  1878.    hice  4id, 
Canal  Boats  Act,  1877.    Price  Sd, 
Sale  of  Food  and  Drugs  Acts,  1875.  Price  Qd. ;  and 

m9,  price  3d. 
Riyers  Pollution  Act,  1876.    Price  6d, 
Artizans'  and  Labourers'   Dwellings   Acts,  1868. 

JMce  7id, :  and  1875,  price  U, 
Alkali,  &C.,  Works  Regulations  Act,  1881.    Price 

bd, 
Xuisances  Remoyal  Acts,  1855.    Price  Is,;  1860, 

price  3d. ;  and  1866,  price  Hd. 

liocal  Government  Board.    Model  Bye-Laws  for  Sanitary  Authorities.    Eyre 
^  Spcttiswoode.    Price  4«.  M 

Local  Government  Board.  General  Orders  relating  to  Duties  of  Inspectors  of 
Nuisances,  issued  March  10th  and  Idtb,  1880. 

Metropolitan  Board  of  Works.  Bye-Laws  under  the  Slaughter-houses,  &c.. 
Act ;  eight  in  number. 

Metropolitan  Board  of  Works.  The  Dairies  Cowsheds,  and  Milkshops  Order 
of  July,  1879. 

Stratton's  Public  Health  Acts,  1875.    1880  Edition.    Knight.    Price  3$.  fid. 

tWooLBTCH.  On  the  Metropolis  Local  Management  Acts.  2nd  Edition. 
Shaw  <$-  Son.    Price  £1.  Is. 

BouLNOis,  H.  P.,  M.IN8T.G.E.  Dirty  Dust-Bins  and  Sloppy  Streets.  E.  ^  F. 
N.  Sp(m.    Price  3s.  Qd. 

CosFiELD,  W.  H..  M.A.,  1C.D.    The  Laws  of  Health.    Longman  ^  Co.    Price 

CoRFiELD,  W.  H.,  M.A.,  M.D.  Dwelling  Houses:  their  Sanitary  Construc- 
tion and  Arrangements.    H.  K.  Lewis.    Price  3s.  Qd. 

F.  DE  Chaumont,  F.S.B.,  m.d.,  f.b.s.  Manuals  of  Health.  The  Habitation  in 
Relation  to  Health.  Society  for  P-omoting  Christian  Knowledge.  Price  Is. 

Field,  Rogebs,  m.in8T.c.e.  Bye-Laws  and  Regulations  with  Reference  to 
House  Drainage.    E.  8f  F.  JV.Spon.    Price  Is. 

Knight  &  Co.  Annotated  Model  Bve-Laws  of  the  Local  Government  Board 
relating  to— I.  Cleansing  of  Privies,  &c.  II.  Nuisances.  III.  New 
BuUdings.    Knight  ^  Co.    Price  8s.  6d. 

Hartley,  W.  Noel.  Water,  Air,  and  Disinfectants.  Society  for  Promoting 
Christian  Knowledge.    Price  Is. 

f  Pabkss,  E.  a.,  M.D.,  F.B.8.,  and  F.  de  Chaumont,  m.d.,  f.b.s.  A  Manual  of 
Practical  Hygiene.  (Chapters  on  Water,  Air,  Food,  and  Sewage).  J.  j- 
A.  ChurehiU.    Price  I8s. 

tMuBPHT,  Shibley  F.  Our  Homes,  and  how  to  make  them  Healthy. 
CasseU  &  Co.    Price  lbs. 

t  Books  marked  thus  are  Works  of  Eeference. 

It  is  not  necessary  that  Candidates  should  study  all  the  works  mentioned 
in  this  List,  as  two  or  three  are  quoted  in  some  subjects  to  afford  greater 
facilities  for  obtaining  the  information. 
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CANDIDATES  WHO    HAVE   RECEIVED   CEBTIFICATES 

AS  LOCAL  SUBVEYOBS. 

1880,  Nov.  6,  BouLNOis,  H.  Pebct,  m.htst.c.e.,  Portsmouth. 

18S0,  Not.   5,  Bueton,  W.  Kinninmoitd,  Adam  Street,  Adelphi. 

1879,  June  4,  Cambbon,  Donald,  Exeter. 

1880,  June  2,  Clabe,  Jesse,  Sleaford. 

1882,  Nov.   3,  Coopeb,  C.  H.,  Wimbledon. 

1883,  June  8,  Combbb,  P.  F.,  Bray,  Ireland. 
1878,  June  5,  Gamble,  S.  G.,  a.m.i.c.e.,  Grantham. 

1881,  June   3,  Gbimlet,  Samuel  S.,  Ashby-de-la-Zouch. 
1878,  Nov.   7,  Haboeb,  R.,  Skipton. 

1880,  Nov.   5,  Hablakd,  A.,  a.b.lb.a..  Stanhope  Street,  N.W. 

1882,  June  9,  Hubbeb,  Fbank,  Exeter. 

1880,  Nov.   5,  Innes,  Cosmo,  m.inst.o.b.,  Adam  Street,  Adelphi. 

1878,  June  5,  Jenkins,  W.  J.  P.,  Bodmin. 

1883,  Nov.   2,  Maguibb,  W.  R.,  Dublin. 
1883,  June   8,  Mawbbt,  E.  G.,  King's  Lynn. 

1880,  June  2,  Nichols,  H.  B.,  Handsworth. 

1877,  Oct.  29,  Pabkeb,  J.,  Mansion  House,  Hereford. 

1877,  Oct.  29,  Robinson,  H.  W.,  Ulverston. 

1879,  June  4,  Touzeau,  E.  M.,  Strand,  W.C. 

1881,  June  3,  Whitcombe,  A.,  a.b.lb.a.,  John  St.,  Adelphi. 

1882,  Juhe   9,  Witts,  J.  W.,  Market  Harborough. 

CANDIDATES   WHO   HAVE    RECEIVED   CEBTIFICATES 

AS  INSPECTOB  OF  irCJISANCES. 

1882,  June  9,  Abbams,  H.,  Bromley,  Kent. 

1882,  June  9,  Atkins,  W.,  Kettering. 

1882,  June  9,  Baxter,  J.,  Walnut  Tree  Walk,  S.E. 

1877,  Oct.  29,  Blanchabd,  Thomas,  Evesham. 

1879,  Nov.   7,  Bolt,  Bbnjamin,  Aston,  Birmingham. 

1877,  Oct.  29,  BooKBB,  F.,  St.  Mary's  Hall,  Coventry. 
1882,  Nov.  3,  Bbown,  John,  Gbneva  Terrace,  Brixton. 

1878,  Nov.   7,  Chotb,  T.  T.,  Whitchurch. 

1880,  June  2,  Clabb,  J.,  Sleaford. 

1879,  Nov.   7,  Glabke,  A.  LENi!rox,  Union  Buildings,  Selly  Oak. 

1881,  June  3,  Cowdebot,  J.  T.,  Wolverhampton. 


(10) 


APPENDIX. 


1883.  Nov.   2,  Cboghan,  Thomas  Andbbw,  Buxton. 

1878,  June  5,  Dale,  T.  H.,  Town  Hall,  HuU. 

1878,  Nov.   7,  Da  VIES,  H.,  Wrexham. 

1883,  June   8,  Dbkt,  W.,  Nelson,  Lancashire. 

1883,  June  8,  Edmoitdson,  S.,  Walshaw,  near  Bumley. 

1882,  June  9,  Paibohild,  S.  G.,  Shorrold  Eoad,  Walham  &reen. 

1882,  June  9,  Pinlay,  A.,  Town  Hall,  Scarborough. 
1878,  Feb.    7,  Gaitdbe,  C,  Alcester. 

1880,  Nov.  6,  Haeland,  A.,  Stanhope  Street,  N.W. 
1878,  Nov.  7,  Haeeis,  W.,  SolihuU. 

1878,  June  5,  Hawkes,  C,  Hackney 

1883,  June  8,  Hbaenb,  W.,  Tavistock  Street,  W.C. 

1881,  Nov.  4,  HoEEocKS,  J.,  Bolton. 
1883,  June  8,  Johnson,  G-.,  Bedford. 
1883,  Nov.   2,  JoTNBE,  W.  J.,  Birmingham. 

1883,  Nov.    2,  Eemslet,  Jesse,  Eodwell  Boad,  Dulwich. 

1879,  Nov.    7,  Lapwoeth,  J.,  Bethnal  Green. 

1882,  Nov.   3,  Lbgq,  S.  C,  Gayhurst  Eoad,  B. 

1882,  June   9,  Lightfoot,  T.,  Trevor  Square,  Knightsbridge. 

1883,  Nov.    2,  Maouieb,  J.,  Bolton. 
1883,  June  8,  Meeeib,  A.  W.,  Bedford. 
1879,  Nov.    7,  Osboenb,  J.,  Carlisle. 

1877,  Oct.  29,  Peebblb,  W.  S.,  Blackburn. 

1881,  June   3,  Bains,  J.,  Kettering. 

1882,  Nov.   3,  BiCHABDS,  Daniel,  Spencer  Street,  S.W. 

1878,  Feb.    7,  Eobinson,  J.,  South  Street,  Park  Lane. 

1881,  Nov.   4,  SoETWBLL,  W.,  Eetreat  Place,  Hackney. 

1882,  June  9,  Stbees,  G.,  Wellington  Street,  Bedford. 
1882,  Nov.   3,  Tatloe,  Albeet,  Egremont,  Cheshire. 

1882,  Nov.   3,  Watson,  James,  Exeter. 
1878,  Feb.    7,  Watts,  W.  P.,  South  Stoneham. 

1883,  June  8,  Wells,  G.  P.,  Hull. 

1883,  Nov.   2,  Wells,  William  Hbnet,  Budleigh  Salterton. 

1878,  Feb.    7,  Wethbeill,  W.,  Norfolk  Street,  Batley. 

1878,  Feb.    7,  Wilkinson,  W.,  Salford. 

1881,  June  3,  Wilkinson,  W.,  Bury,  Lancashire. 

1881,  Nov,   4,  Witts,  J.  W.,  Market  Harborough. 

1882,  June  9,  Weight,  Noah,  Coventry. 
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EXAMINATION  QUESTIONS,  1883. 


The  following  questions  were  required  to  be  answered  in  writing. 
A  vivd  voce  examination  took  place  on  the  following  daj. 

JUNE  7th,   1883. 
STJEVETOES— Papeb  L    2  to  4  p.m. 

1. — ^What  are  the  main  provisions  of  the  Eivers  Pollution  Act  ? 
2. — Giye  the  substance  of  the  Model  Bye-laws  for  Eegulating — 

(a)  Cleansing  of  Footways  and  Pavements. 

(b)  Bemoval  of  House  Eeiuse. 

(c)  Cleansing  of  Earth  Closets,  Privies,  Ashpits  and  Cess- 

pools. 
3. — Why  ought  sewers  to  be  ventilated?     "What  circumstances 
favour  the  formation  of  foul  gases  in  sewers  ?  and  how  can  new  sewers 
be  constructed  so  as  to  prevent  or  greatly  reduce  the  formation  of 
such  gases  ? 

4. — What  is  meant  by  disconnecting  a  house  drain  from  the  sewer  ? 
Describe  what  adjuncts  are  necessary  and  what  arrangements  should 
be  made  for  ventilation.  Give  a  sketch  of  any  two  disconnecting 
arrangements. 

5. — Describe  the  arrangements  you  would  adopt  in  a  town  situated 
on  the  side  of  a  hill  to  prevent  the  lower  districts  being  flooded^  or 
the  upper  districts  being  injured  by  foul  gases  from  the  sewers. 

6. — Explain  the  following  processes  for  purifying  sewage,  and 
describe  tne  mode  of  action  in  each  case — 

(a)  The  Lime  and  one  other  precipitation  process. 
(h)  The  Irrigation  of  land. 
How  would  you  lay  out  the  land  for  a  Sewage  Earm,  selecting 
your  own  conditions  of  situation  and  soil  ? 


SUEVE YORS— Papbe  H.    6  to  8  p.m. 

1. — ^Explain  what  is  meant  by  "  Constant'*  and  by  " Intermittent 
Water  Supply.    What  are  the  advantages  and  disadvantages  of  each  ? 
What  precautions  are  necessary  in  each  case  to  prevent  the  water 
becoming  polluted  inside  a  house — 
(a)  With  cisterns, 
(6)  Without  cisterns  ? 
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2. — Mention  the  quantity  of  water  supplied  per  head  per  diem  in 
any  four  large  towns  in  England.  How  much  of  this  has  probably 
been  used  for  domestic  purposes,  how  much  for  town  and  manufac- 
turing purposes,  and  how  much  has  run  to  waste?  How  is  the 
amount  of  waste  ascertained  and  remedied  ? 

3. — Give  a  description  and  sketch  of  an  ordinary  Rain  Gkiuge. 
Mention  the  points  to  be  observed  in  fixing  it,  in  order  to  obtain  a 
correct  record  of  the  amount  of  rainfall.  Is  it  a  good  plan  to  place  a 
Bain  Qauge  on  the  top  of  a  house  or  of  a  wall  ?  State  the  reasons 
for  your  opinion.  What  is  the  annual  amount  of  rainfall  in  some  of 
the  localities  with  which  you  are  acquainted  ? 

4. — Describe  systems  of  ventilation  that  you  would  consider  effi- 
cient for — 

(a)  A  Church. 

(b)  A  Dwelling  House. 

5. — Give  the  definition  of  a  Cellar  Dwelling.  Under  what  con- 
ditions does  the  Act  allow  it  to  be  occupied  ?  State  tlie  most  common 
causes  of  dampness  in  basement  rooms,  and  what  remedies  you  would 
suggest  in  each  case. 

6. — Describe  the  various  methods  of  laying  wood  pavement.  Give 
an  explanatory  sketch,  and  state  the  advantages  of  and  objections  to 
wood  pavement. 

INSPECTOES  OF  NUISANCES— 4  to  6  p.m. 

1. — State  the  provisions  of  the  Law  with  reference  to  Common 
Lodging  Houses. 

2. — How  does  the  Public  Health  Act  define  a  nuisance  ?  If  you 
find  a  nuisance  to  exist  on  any  premises,  what  steps  would  jeu  take  ? 

3. — How  much  cubic  space  would  you  recommend  per  person  in  a 
sleeping  room  ? 

4. — ^Describe  a  simple  but  efficient  plan  of  ventilation  for  a  cottage 
of  four  rooms. 

6. — What  steps  would  you  take  if  a  well  in  a  village  were  reported 
to  be  polluted?     How  may. water  be  polluted  within  a  dwelling? 

6. — What  are  the  objections  which  are  inseparable  from  Cesspools  ? 

7. — How  can  the  access  of  sewer  air  to  houses  be  prevented  ? 

8. — In  what  way  would  you  proceed  to  disinfect  clothing  &fieT  a 
case  of  infectious  disease?  What  powers  have  you  to  disinfect 
rooms  ?     Describe  the  methods  that  you  would  adopt. 


NOVEMBEB  1st,  1883. 
LOCAL  SUEVETOES— Papbb  I.    2  to  4  p.m. 

1. — What  are  the  principal  Sanitary  Acts  in  force — 
(a)  In  the  Metropolis  ? 
(6)  In  other  parts  of  England  ? 
What  are  their  chief  provisions  ? 
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2. — State  the  chief  differences  which  exist  between  the  powers 
exercised  by  Urban  and  by  S*ural  Sanitary  Authorities — 

(a)  As  to  roads,  streets  and  buildings. 

(6)  As  to  sewers. 

(c)  As  to  gas  and  water  supply. 

3. — In  what  way  does  the  size  and  shape  of  a  sewer  affect  the 
Telocity  of  the  sewage  flowing  through  it  ?  If  a  12-inch  pipe  sewer 
with  an  inclination  of  1  in  200  gives  a  velocity  of  3|  feet  per'  second, 
what  velocity  would  it  give  if  laid  at  an  inclination  of  1  in  800  (the 
pipe  running  half  full  in  each  case)  ?  Would  this  latter  velocity 
suffice  to  keep  the  sewer  self-cleansing  ?  To  what  extent  could  this 
velocity  be  practically  increased  by  flushing  ? 

4. — A  coDi  plaint  being  made  that  an  offensive  smell  proceeds  from 
a  certain  sewer,  what  steps  should  be  taken  (a)  to  find  out  the  cause  ? 
(6)  to  remedy  the  same  ?    Illustrate  your  answer  by  a  sketch. 

5. — ^What  precautions  should  be  taken  in  connecting  house  drains 
with  sewers  in  order  to  prevent  foul  air  from  the  sewers  entering  the 
houses?  What  kind  of  connections  would  you  require  for  the 
water-closets,  sinks,  <&c. 

6. — Describe  shortly  the  different  methods  of  applying  sewage  to 
land,  and  in  each  case  explain  the  conditions  under  which  you  would 
adopt  it. 


LOCAL  SITKVEYOES— Papbe  II.    6  to  8  p.m. 

1. — What  is  meant  by  a  " gathering  ground"?  Describe  the  con- 
ditions which  have  to  be  observed  in  selecting  a  gathering  ground  for 
the  water  supply  of  a  town.  Upon  what  data  would  you  base  your 
calculations  for  providing  a  sufficient  supply  in  all  seasons  ? 

2. — The  water  supply  of  a  town  being  undesirably  hard,  what 
means  would  you  recommend  for  softening  the  same?  Describe 
generally  the  principles  involved. 

3. — State  the  geological  formations  which  yield  hard  water  and 
those  which  yield  soft  water.  State  also  the  chief  difference  between 
river  water  and  water  derived  from  shallow  and  from  deep  wells. 

4. — ^What  is  required  in  the  way  of  ventilation  to  keep  a  room 
containing  1,000  cubic  feet  of  air  space,  and  occupied  by  one  person, 
in  a  proper  sanitary  condition,  there  being  a  gas  light  burning  in  the 
room  6-ft.  from  the  floor,  consuming  4-ft.  of  gas  per  hour?  State 
the  amount  of  deterioration  of  the  air  due  to  the  man  and  to  the  gas 
light  respectively.     Illustrate  your  answer  by  a  sketch. 

5. — What  are  the  sanitary  advantages  and  disadvantages  of  the 
modem  systems  of  street  and  road  making  ?  Give  a  brief  description 
of  each. 

6. — Describe  the  best  methods  for  cleansing  streets. 
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INSPECTOES  OP  NUISA]S^CES.—4  to  6  p.ic 

1. — Describe  some  of  the  main  provisions  of  the  Public  Health  Act, 
1875,  with  reference  to  the  duties  of  an  Inspector  of  Nuisances. 

2. — On  being  appointed  to  the  post  of  Inspector  of  Nuisances  of  a 
district,  what  are  the  duties  you  would  at  once  undertake — 

(a)  With  regard  to  Inspection  of  Common  Lodging  Houses  ? 

(h)  With  regard  to  Nuisances  ? 

(c)  With  respect  to  the  Wholesomeness  of  Food  ? 

3. — Describe  the  method  of  measuring  available  air  space  in  rooms. 
How  much  air  space  per  head  is  desirable  ?  How  much  should  be 
insisted  on  ? 

4. — What  is  the  object  of  ventilation?  Describe  some  simple 
methods  of  ventilation  which  you  would  recommend  for  living  and 
for  sleeping  rooms  ? 

5. — What  precautions  ought  to  be  taken  in  obtaining  water  supply 
from  wells  in  the  proximity  of  dwellings  ? 

6. — What  precautions  have  to  be  olwerved  to  prevent  the  pollution 
of  a  milk  supply  at  farms  and  cow-sheds  ? 

7. — If  there  is  reason  to  suspect  that  sewer  gas  is  escaping  into 
houses,  in  what  way  would  you  proceed  to  examine  the  drains? 
And  what  points  would  you  look  to  ?  Write  a  report  on  a  supposed 
case  such  as  you  would  send  in  to  your  Medical  Officer. 

8. — You  are  sent  for  to  a  house  where  two  children  died  the  day 
previously  of  scarlet  fever,  what  steps  would  you  take  ? 
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EXHIBITIONS  OF  SANITARY  APPARATUS  AND 

APPLIANCES. 

Thb  Exhibitions  of  Sanitarj  Appliances  are  held  annuallj  in 
connection  with  the  .Autumn  Congress,  and  unpatented  exhibits  are 
protected  hj  a  certificate  granted  bj  the  Board  of  Trade,  under  the 
Protection  of  Inventions  Act,  1878. 

Judges  are  appointed  bj  the  Council  to  examine  the  several 
exhibits,  and  award  Medals  and  Certificates  of  Merit  to  such  objects 
as  they  may  consider  worthy. 

In  addition  to  the  Ordinary  Medals,  a  special  Medal  —  the 
Bichardson  Medal — is  ofiered  by  the  Institute,  for  a  selected  exhibit 
from  the  entire  exhibition,  and  will  be  awarded  by  the  Judges  in 
cases  of  pre-eminent  merit  only.  Selected  exhibits  of  such  a  nature 
as  to  require  practical  trials  which  cannot  be  carried  out  on  the  spot, 
are  submitted  to  such  trials  upon  the  Exhibitors  defraying  the  neces- 
sary expenses. 

The  Exhibits  are  arranged  in  the  following  Classes  :^ 


CLASS  I.— CJONSTBUCTION  AND  Ma- 
CHUTBRY. 

Construction  and  Materials. 
Paints  and  other  Protectives. 
Wall  Papers. 
Decorative  Materials. 
Machinery  adapted  for  Sanitary 

Purposes. 
Washmg  Machines. 

CLASS  IL— Sewsraob  and  Water 

SUTPLY. 

Water  Closets. 

Dry  Closets, 

Urmals. 

Sewage  Treatment. 

Traps. 

Sinks. 

Baths  and  Lavatories. 

Apparatus  for  Water  Supply. 

Cisterns. 

Flushing  and  Watering. 

Miscellaneous  Sanitary  Goods. 

CLASS  IIL— Heating,  Lighting, 
AND  Ventilation. 

Heating  Apparatus. 
Cooking  Apparatus. 


Smoke  Preventing  Appliances. 
Lighting,     including      Electric 

Lightmg. 
Ventilation. 

CLASS  IV, —  Personal   Hygiene, 
Foods  and  Disinpectants. 

Clothing. 

Beds,  &c 

Educational  Appliances. 

Domestic  Appliances. 

Foods. 

Filters,  and   Arrangements   for 

Softening  Water. 
Mineral  Waters, 
Disinfectants. 
Disinfecting  Apparatus. 

CLASS  v.— Miscellaneous. 

Articles  of  Sanitary  interest  not 
included  in  the  above  Classes, 
such  as : — 

Scientific  Instruments. 
Books  on  Sanitation. 
Prevention  of  Accidents. 
Methods  for  the  Disposal  of  the 
Dead,  &c.,  &c,  &c. 
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The  following  were  the  Eegulations  made  for  the  Exhibition  at 
Glasgow,  in  September,  1883  : — 

1. — The  Scale  of  Charge  for  Floor  Space  will  be  128. 6d.  per  foot  frontage,  with 
a  depth  of  six  feet;  Corners  and  Special  Places  will  be  charged  at 
higher  rates ;  Wall  Space  6d.  to  Is.  per  square  foot.  No  Floor  Space 
wSl  be  allotted  for  a  less  sum  than  £i  5s.,  or  Wall  Space  for  less  than 
5s.    All  charges  must  be  paid  at  the  time  of  Allotment 

2. — Applications  for  Space  must  be  made  on  the  official  form,  and  under  the 
proper  class.  They  must  be  sent  to  Mr.  E.  L.  Box,  the  Curator  of  the 
Exhibition,  at  the  Offices  of  the  Institute,  9,  Conduit  Street,  Regent 
Street,  London,  W.,  not  later  than  Saturday,  August  25th,  1883.  No 
application  after  this  date  will  be  received  unless  accompanied  by  an 
extra  payment  of  5s.  per  foot  frontage. 

3. — A  full  and  accurate  description  of  the  articles  proposed  to  be  shown  must 
be  forwarded  with  each  application  for  space.    (See  No.  12.) 

4. — In  addition  to  Articles  and  Inventions  of  a  strictly  technical  character, 
articles  of  a  general  character  relating  to  domestic  comfort  and  economy, 
and  life  and  laboui^saving  apparatus,  sb  well  as  books,  drawings,  and 
photographs,  illustrative  of  the  same,  may  be  exhibited. 

5. — Exhibits  will  be  received  at  the  Exhibition  Building,  Glasgow,  from 
Tuesday,  September  11  th,  to  Tuesdav,  September  18th.  Exhibits 
arriving  after  September  18th  will  only  be  admitted  on  payment  of  a 
fine  of  5e.  per  foot  frontage ;  but  no  Exhibit  will,  under  aiiy  circum- 
stances, be  admitted  after  Friday,  September  21st.  No  Exhibits  shall 
be  removed  before  Monday,  the  22nd  of  October,  and  all  exhibits 
must  be  removed  by  Wednesday,  the  24th  of  October,  or  tliey  will 
be  sold  to  pay  expenses. 

6.— The  position  occupied  by  each  Exhibit  will  be  determined  by  the  Com- 
mittee. 

7.— Every  Article  exhibited  shall  bear  a  descriptive  label,  corresponding  with 
the  description  forwarded  with  the  application  (See  No.  3),  and  giving 
also  the  retail  price  at  which  the  article  can  be  obtained.  The  objects 
exhibited  shall  be  either  the  actual  Articles,  Models,  or  Drawings. 

8. — The  Exhibition  Committee  reserve  the  right  to  refuse,  or  oi^er  the 
removal  of,  any  article  not  deemed  suitable. 

9. — The  Committee  will  not  be  responsible  for  insurance  against  fire,  or  in  any 
way  for  the  safety  of  any  articles  exhibited.  The  cost  of  conveying 
goods  into,  placing  them  in  position  in,  and  removing  them  from,  the 
the  Exhibition,  including  unpacking  and  packing,  must  be  borne  by 
the  Exhibitors. 
10. — Under  the  supervision  and  control  of  the  Curator,  Exhibitors  will  be  per- 
mitted to  erect  benches  or  other  contrivances  for  displaying  their  Ex- 
hibits, and  to  make  connections  with  the  main  drain,  but  will  be 
responsible  for  the  removal  of  their  Exhibits  and  Fittings  at  the  close 
of  the  Exhibition,  and  must  make  good,  to  the  satisfaction  of  the 
Master  of  Works,  any  damage  caused  thereby.  Gas  and  Water  will  be 
supplied  to  the  Exhibitors,  for  use  in  connection  with  their  Exhibits, 
and  charged  for. 
11. — Exhibitors  are  permitted  to  employ  persons  to  explain  their  Exhibits,  and 
such  persons  may  receive  orders,  but  are  prohibited  from  soliciting  them. 
12. — A  Catalogue  will  be  published  under  the  authority  of  the  C<)mmittee, 
mainly  compiled  from  the  information  given  by  the  Exhibitors  on  their 
application  forms.  A  few  pages  in  the  Catalogue  will  be  reserved  for 
approved  Advertisements.  For  Terms  for  Advertisements  apply  to  J. 
Mason,  144,  Fleet  Street,  London,  E.C.  Advertisements  to  be  for- 
warded not  later  than  Saturday,  8th  Srptembbr,  1883. 
13. — Prize  Med^ils  and  Certificates  of  Merit  will  be  awarded  at  the 
discretion  of  the  Judges,  and  their  decisions  will  in  all  cases  be  final. 
The  List  of  Awards  will  be  published  in  the  Transactions  of  the  Institute 
for  188;}. 
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Ida. — ^The  Council  appoint  Judges  ^t^hose  office  is  purely  honorary,  in  ao- 
oordanoe  with  aye  Law  128,  which  prohihito  the  payment  of  any 
remuneration  whatever  for  such  services. 
14. — It  may  be  im]X)S8ibIe  for  the  Judges  to  come  to  a  satisfactory  decision  as 
to  the  merits  of  certain  Exhibits  without  practical  trial,  involving  special 
testing  and  other  investigations.  In  all  such  cases  the  following  regula- 
tions will  be  adopted : — 
(a)  The  Judges  have  power  to  take  from  the  Exhibition  any  speci- 
mens they  may  require  for  testing. 
'  (b)  The  Judges  will  select  such  Exhibits  for  further  practical  trial  as 
they  may  deem  desirable.    Exhibitors  of  such  selected  Exhibits 
will  then  be  communicated  with,  and  if  they  desire  to  submit 
their  Exhibits  to  a  deferred  practical  trial  they  will  be  required 
to  pay  such    an  Entrance  Fee  as  the  Committee  may  deter- 
mine, for  the  purpose  of  defraying  the  necessary  expenses  of 
testing  the  Exhibits ;  and  also  to  furnish  the  Committee  with  a 
written  or  printed  statement  of  the  grounds  uix)n  which  they 
daim  special  merit  for  their  Exhibits ;  and  in  the  case  of  Patented 
Inventions,  a  copy  of  the  Printed  Specification  of  the  Patent. 
15. — ^The  Richardson  Medal   for    an  Exhibit  Sklectbd  fbom  the 
ENTiBE  Exhibition  wiU  be  awarded  by  the  Judges  in  ca$e  of  pre- 
eminent merit  only, 
16. — SiLVEB  Medals  offered  by  the  Exeter  Gas  Company. — Three 
Silver  Medals  are  offered  by  the  Exeter  Gas  Company  for  the  best  Gas 
Stoves  exhibited  under  the  following  classes : — 

1.  For  the  best  Gas  Stove  or  Gas  Apparatus  for  cooking  purposes  for 

families,  including  a  sufficient  supply  of  hot  water. 

2.  For  the  best  Gas  Cooking  Stove  tor  an  artisan's  family  of  from 

four  to  eight  persons. 
8.  For  the  best  and  most  economical  Open  Gas  Fire. 
17. — Protection  in  accordance  with  the  Protection  of  Inventions  Act,  1870, 
will  be  obtained  from  the  Board  of  Trade  for  persons  desirous  of  Ex- 
hibiting New  Inventions. 

Table  giving  particulars  with  reference  to  the  exhibitions  already  held. 


1877. 
Leunington. 


1878. 
Stafford. 


1879. 
Oroydon. 


1880. 
Exeter. 


1883. 
NewcaaUe. 


188IL 

QlMgOW. 


Number  of  Exhibi- 

lO&o        •■*       ■••       ■•• 

Number  of  Exhibits 

Space  occupied  (in 
square  ft.)  ...     .. 

Number  of  days  Ex- 
hibition was  open 

Total  number  of 
Visitors       ..     . 

Number  of  Medals 
awarded     ...    . 

Number  of  Special 
Certificates  ...    ., 

Number  of  Certifl- 

CCllvD        • .  •         ...         .1 

Number  of  Exhibits 
deferred  for  fur- 
ther trial    ' 


117 
294 


14 

13 
None. 
None. 


116 
319 

189 
710 

106 
500 

110 
600 

9726 

14520 

16 

17 

19 

25 

8955 

8373 

13 

12 

12 

15 

6 

9 

7 

4 

.21 

38 

40 

72 

7 

52 

30 

37 

126 
750 

20,000 

25 

20,000 

18» 

12 

46* 

44 


*  These  nnmbera  do  not  inclade  any  Medals  or  Oertiflcatee  which  may  be  awarded  for 
Exhibits  deferred  for  practical  trlaL 
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CLASSIFIED  LIST  OF  MEDALS  AWARDED  AT  THE 

EXHIBITIONS. 


BICHABDSON    MEDAL. 


Siemens's  Begenerative  Gaa  Burner.    Mather  &  Armstrong,  New- 

ecutU^v^^KMrTyns,  ihswcastlb,  1882. 

Ghiffiths'  Patent  White.    Silicate  Paint  Company,  Cantum  Street^  E.C. 

BTAPEOBI),  1878. 


8ILVEB    MEDAL. 

OfEbred  by  the  Exeter  Gkw  Company. 

Dr.  Bond's  Euthermic  Ventilating  Gas  Stove.     Sanitary  &  Economic 
Supply  Association,  OloucUter,  exetes,  1880. 


MEDAT.S    AND    SPECIAL  CEBTIFICATEa 

Exhibits  which  have  already  received  Medals  at  previous  Exhi- 
bitions of  the  Institute  are  excluded  from  awards  of  Medals ;  but 
those  Exhibits  to  which  a  second  Medal  would  otherwise  be  awarded 
receive  Special  Certificates,  and  these  are  distinguished  in  the  fol- 
lowing list  by  asterisks. 


CLASS  I.— CONSTEUCnON  AND  MACHENEET. 

a).  Construotion  and  MaterialB. 
AlnmiTiinTn  Crown  Metal.    Aluminium  Crown  Metal  Co.,  CFlaggwo. 

GLASGOW,  1883. 

Delta  Metal.    Alex.  Dick,  Londxm.  Glasgow,  1883. 

♦Improvements  in  Hollow  Tile  Flooring.  Q-.  E.  Pritchett,  f.b.a., 
20,  Spring  Gardens^  S.  W.  OEOTDOif,  1879. 

Damp-proof  Concrete  Pavement.  W.  B.  Wilkinson,  Newcastle-^pon- 
Tyne.  btbwoastle,  1882. 

Silica  O^lazed  and  Enamelled  Fire  Clay  Bricks  and  Faience.  Will- 
cocks  &  Co.,  BumuiiUoftSy  Leeds.  obotdok,  1879. 
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(2).  Faints  and  other  FroteotiTes. 

Scottish  Asbestos.   Scottish  Asbestos  Co.,  Glasgow.    Glasgow,  1883. 

Ghrifl^ths'  Patent  White,  and  for  their  preparations  of  Silicate  Paint, 
Enamel  Paint,  and  Petrifying  Liquid.  Silicate  Paint  Com- 
pany, Cannon  Street,  B.C.  STAProED,  1878. 

Leadless  "  Charlton  White "  Paint  and  Dryers.  J.  B.  Orr  &  Co., 
Charlton,  London.  Glasgow,  1883. 

(8).  Wall  Papers. 

Paper  Hangings  free  from  Arsenic.  WooUams  &  Co.,  High  Street, 
JUarvlebone,  London,  obotdoh,  1879. 

*Non-arsenical  WaU  Papers.    Woollams  &  Co ,  London. 

mswoASTLB,  1882. 

(4).  Deoorative  Materials. 

Colouring  Patterns  through  the  Substance  of  Wood.  H.  Chalk  Webb, 
Worcester.  bxstbb,  1880. 

Wedgwood  Ornamental  Tiles.    W.  B.  Morrison,  Glasgow. 

GLASGOW,  1883- 

(6.)  Machinery  adapted  for  Sanitary  Purposes. 
ImproYed  Six-Ton  Steam  Boad  Boiler.    Aveling  &  Porter,  Bocfuster, 

OEOTDOK,  1879. 

Fryer's  Destructor,  Fryer's  Carbonizer,  and  Firman's  Dessicating  and 
Bendering  Apparatus.  Manlove,  Alliott,  Fryer  &  Co.,  Not- 
tingham. mswoASTLB,  1882. 

(6).  Washing  Maohines. 

Improved  Washer,  with  table  complete.  J.  BorweU,  Britannia 
Foundry,  BurtonHm-Trent.  lbamington,  1877. 

New  "Shuttle"  Steam  Power  Washing  Machine.  T.  Bradford  & 
Co.,  London  and  Manchester.  lsamh^^gtoh',  1877. 

♦Shuttle  Steam-Power  Washing  Machine.  Thomas  Bradford  &  Co., 
London  and  Manchester.  staffobd,  1878. 

Washing  Machines.  Thomas  Bradford  &  Co.,  London  and  Man- 
chester. NEWOASTLB,  1882. 

♦Washing  Machines.  Thomas  Bradford  &  Co.,  London  and  Man- 
chester. GLASGOW,  1883. 

CLASS  n.— SEWBBAGE  AND  WATEE  SUPPLY. 

(1).  Water  Closets. 
Excelsior  Water  Closet.     D.  T.  Bostel,  Duke  Strut,  Brighton. 

LEAMINGTON,  1877. 

*"  Excelsior  "  Water  Closet.    D.  T.  Bostel,  Duke  Street,  Brighton. 

BTAPrOBD,  1878. 

Full-flush  Valyeless  Closet.    Hajward,  Tjler  &  Co.,  London. 

NEWCASTLE,  1882. 

Household  Water  Closet.    0.  D.  Ward,  Lmdon.     nhwoabtlb,  1882. 

h  2 
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(2).  Dry  Closets. 
Dry  Earth  Closets.     British  Sanitary  Ck)mpan7,  Glasgow. 

KBWGASTLB,  1882. 

^Improved  Self-acting  Earth  Closets.    British  Sanitary  Co.,  Glasgow, 

GLASGOW,  1883. 
Excreta  Pail  (oak)  with  Spring  Lid.     B.  B.  Haresceugh  &  Co.,  Benr- 

tinck  Street,  Leeds.  LEAMnrGTON,  1877. 

*Ezcreta  Pail  (oak)  with  Spring  Lid.      B.  B.  Haresceugh  &  Co., 

Leeds.  Stafford,  1878. 

Dry  Earth  or  Ashes  Closet.    £.  B.  Heap,  Manchester. 

GLASGOW,  1883. 
Dry  Closet,  suitable  for  Ashes  or  Disinfecting  Powder.    L.  Moser, 

Southampton.  exeter,  1880. 

Earth  Closets.     Moule's  Patent  Earth  Closet  Company,  5a,  Garrick 

Street,  W.C.  Stafford,  1878. 

*Earth  Closet.    Moule's  Patent  Earth  Closet  Company  (Limited),  5a, 

Garrick  Street,  W.C.  OROXDOir,  1879. 

Dry  Earth  Closet.    J.  Parker,  Woodstock^  Oxford. 

LEAMINGTON,  1877. 

Portable  Cinder  Sifting  Ash  Closet,  with  Soil  Pail.  Sanitary  Appliance 
Company,  Salford.  Stafford,  1878. 

*Cinder-Siflmg  Ash  Closet.  Sanitary  Appliance  Company,  Factory 
Lane,  Salford.  crotdon,  1879. 

♦Moule's  Earth  Closet.  Wippell  Bros.  &  Bow,  231  and  232,  High 
Street,  Exeter.  exeter,  1880. 

(3).  Urinals. 

(4).  Sewage  Treatment. 
No  awards. 

(5).  Traps. 

Exhibit  of  Stoneware  Disconnecting  Traps.  J.  Stewart,  Sen.,  Glas- 
gow. GLASGOW,  1883. 

(6).  Sinks. 
No  awards. 

CI).  Baths  and  Lavatoriea 
Hot-Air  Bath.    T.  Galbraith,  Crawford  Square,  Londonderry. 

LEAMINGTON,  1877. 

Concrete  Bath  in  one  piece.    W.  H.  lAscelles,  BunMU  Row,  E.G. 

OROXDON,  1879. 
^Concrete  Bath,  in  one  piece.    W.  H.  Lascelles,  BunhVl  Row,  E.G. 

EXETER,  1880. 
Porcelain  Bath.    Joseph  Cliff  <&  Sons,  Leeds.  Glasgow,  1883. 

Fire-Clay  Enamelled  Bath.    John  Hall  &  Co.,  Stourbridge. 

GLASGOW,  1883., 
Flushing  Bim  Lavatory  Basin  and  Apparatus.     Tylor  &  Sons,  New- 
gate  Street,  E.G.  exeter,  1880. 
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(8).  Apparatus  for  Water  Supply. 

Anti-Percufision  High  Pressure  Valves.     Doulton  &  Co.,  Lambeth^ 

London.  obotdon,  1879. 

^Anti-percussion  High  Pressure  Draw-off  Valves.    Doulton  &  Co., 

Lamheihy  London.  EXBTEB,  1880. 

*Anti-percu8sion  High-pressure  Valves    Doulton  &  Co.,  Lcmheth, 

Lottdon.  GLASGOW,  1883. 

Anti-percussion  Ball  Valve.    Doulton  A  Co.,  London. 

mswoASTLE,  1882. 
Improvements  in  Well  Sinking  Apparatus.     Le  Grand  &  Sutcliffe, 

BunhiU  Bow,  KO.  leamikgtok,  1877. 

Buck's  Automatic  Eain-water  Separator.     Charles  Gt.  fioberts,  Hasle^ 

mere,  Surrey.  infiWOASTLB,  1882. 

^Buck's  Automatic  Bain-water  Separator.    C.  Gt,  Boberts,  Haelemere, 

Surrey,  Glasgow,  1883. 

^Improvements  in  Internal  driving  of  Tube  Wells.    Le  Grand  k 

Sutcliffe,  100,  BunMU  How,  London.  OBOTDOir,  1879. 

(9).  CtotemB. 

(10).  Pluahing  and  Watering. 

No  awards. 

(11).  Misoellaneous  Sanitary  Qoods. 
Exhibit  of  Sanitary  Appliances.    W.  P.  Buchan,  Glasgow. 

GLASGOW,  1883. 

Direct  Acting  Valveless  Waste  Preventer.     A.  T.  Bean,   6,  Cannon 

Bow,  S.  W.  EXBTBB,  1880. 

Stanford's  Joints  for  Stoneware  Pipes.  Doulton  &  Co.,  Lambeth, 

London.  Stafford,  1878, 

^Stanford's  Joints  for  Stoneware  Pipes.  Doulton  &  Co.,  Lambeth^ 

London.  ezbtisb,  1880. 

^Stoneware  Pipes  with  Stanford's  Joint.  J.  Stewart,  Sen.,  OUugow, 

GLASGOW,  1883. 

♦Bean's  Direct  Acting  Valveless  Waste  Preventer.     O.  D.  Ward, 
London.  newoastlb,  1882. 


CLASS  in.— HEATING,  LIGHTING,  AND  VENTILATION. 

(1).  Heating  Apparatus. 

Ventilating  Tile  Stove.     Doulton  &  Co.,  Lambeth,  London. 

EXIBTEB,  1880. 

♦Ventilating  Tile  Stoves.  Doulton  &  Co.,  London.   mswoASTLB,  1882. 
♦Ventilating  Tile  Stove.    Doulton  &  Co.,  Lambeth,  London. 

GLASGOW,  1883. 

Challenge  Hot-water  Boiler.    J.  Keith,  London  and  Edinburgh. 

GLASGOW,  1883. 
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Silicate  Cotton  (Slag-wool).    J.  A.  G.  Boss,  NeweagtU-upon-Tyne. 

ITBWOASTLE,  1882. 

Dr.  Bond's  Euthermio  Ghis  Stove.  Sanitary  &  Economic  Supply 
Association,  GUmcester.  exeteb,  1880. 

(2).  Cooking  Apparatus. 

Apparatus  for  Cooking  by  Gas.    Billing  &  Co.,  HatUm  Garden^  E,C, 

STAEFOSI),  1878. 

♦"Workman's*'  Cooking  Stove,  and  other  Improvements  in  Ghw- 
Gooking  Stoves.    BiHing  &  Co.,  Hatton  Garden^  E.G. 

OBOTDOiir,  1879. 

Economical  Cooking  Bange.  G.  H.  Harris,  Bristol  Street,  Birming- 
ham. LEAMINGTON,  1877. 

^Economical  Cooking  Bange.  G.  H.  Harris,  Bristol  Street,  Birming- 
ham. STAFFOBD,  1878. 

Fhcsnix  Portable  Bange,  and  the  BirmingHam  Bange  with  Beducible 
Fire  without  Gas.    Hassall  &  Singleton,  Birmingham. 

STAFFORD,  1878. 

Apparatus  for  Cooking  by  Ghu.    S.  Leoni  &  Co.,  Strand. 

STAFFOBD,  1878. 

''  Sine  qu&  non "  Open  and  Close  Fire  Bange.  A.  Shaw  &  Son, 
Glasgow.  Glasgow,  1883. 

Artizan  Cooking  Bange.    Walker,  Tumbull  &  Co.,  Falkirk. 

GLASGOW,  1883. 

Improved  Open  or  Close  Bange  Kitchener.  W.  P.  Wenham,  Church 
Street,  Croydon.  ceotdon,  1879. 

Wilson  Portable  Close  Cooking  Bange.  Wilson  Engineering  Com- 
pany, HcHhom,  W.C.  EXXTEB,  1880. 

Improved  Wilson  Bange  with  Steel  Boiler  and  non-conducting 
Jacketting.    Wilson  Engineering  Company,  London. 

NEWCASTLE,  1882. 

*"  Wilson  Cooking  BangeJ'    Wilson  Engineering  Company,  London^ 

GLASGOW,  1883. 

Cooking  Bange  with  Bevolving  Fire  for  the  Prevention  of  Smoke. 
Whyte  &  Bradford,  Boumess.  Glasgow,  1883. 

(3).  Lighting. 

Prismoidal  Pavement  and  Floor  Lights.  Hamilton  &  Co.,  Leadenr- 
haU  Street,  B.C.  obotdon,  1879. 

Siemens's  Begenerative  Gtis  Burner.  Mather  &  Armstrong,  New- 
casUe-vponr-Tyne.  nxwoabtlb,  1882. 

Mercury  Gas  Governor.    James  Stott  &  Co.,  Oldham. 

NEWCASTLE,  1882. 

*"  Stott "  Gas  Governor.    A.  Brown  &  Co.,  Glasgow. 

GLASGOW,  1883. 

(4).  Ventilation. 

Conical  Ventilators.     J.  E.  Elh'son,  Leeds.  staffobd,  1878. 

♦Conical  Ventilators.    J.  E.  Ellison,  Leeds.  obotdon,  1879. 

♦Conical  Ventilators.    J.  E.  Ellison  Leeds.  Glasgow,  1883. 
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Auto-PnemnotdcYentilatioii.    Nathan  Hunt,  Bristol,     sxetsb,  1880. 
Glass  Louvre  Ventilators.     J.  Moore,  St.  Jamei  WdUc,  ClerkenweU^ 

E.G.  EX£T£B,  1880. 

Economic  Hollow  Mooring.    6.  E.  Fritchett,  20,  Spring  Oardem^ 

S.W.  BTAPFOIU},  1878. 


CLASS  IV.  —  PEESONAL    HTGIENB    FOODS,   AND 

DISINFECTANTS. 

(1).  Clothing. 
No  awards. 

(2).  Beds,  &0. 
Excelsior  Spring  Mattress.     Chorlton  &  Dugdale,  Manchester. 

LKAMINGTOir,  1877. 

*<<  Excelsior"  Spring  Mattress.    Chorlton  &  Dugdale,  Manchester. 

STATFOBB,  1878. 

*^' Excelsior''  Spring  Mattress  Hospital  Bed.  Chorlton  &  Dugdale, 
Manchester^  cboydon,  1879. 

*^<  Excelsior  Spring  "  Mattress.     Chorlton  &  Dugdale,  Manchester. 

EXETBB,  1880. 
*'*  Exoelsoir"  Spring  Mattresss.     Chorlton  &  Dugdale,  Manchester. 

NBWOASTLB,  1882. 

*«<  Excelsior"  Spring  Mattress.     Chorlton  &  Dugdale,  Manchester. 

GLASGOW,  1883. 

"Universal"  Invalid  Tubular  Water  and  Air  Bed.  Pocock  Bros., 
Sauthtoark  Bridge  Bead.  BTAffobd,  1878. 

*'*  Universal "  Invalid  Tubular  Air  and  Water  Bed.  Pocock  Bros., 
SoiUhwarh  Bridge  Boad^  S.E.  OBOTDOK,  1879. 

(8).  Educational  Applianoea. 

School  Furniture.    Colman  &  Glendenning,  Norwich. 

EXXTSB,  1880. 

(4).  Domeetio  Applianoea. 

Invalid  Furniture.    J.  Carter,  6a,  Cavendish  Street,  W. 

EXBTBB,  1880. 

Machine  for  Washing  and  Cooling  Butter.  F.  &  C.  Hancock,  Dudley^ 

Worcester.  lbamingtok,  1877. 

•Machine  for  Washing  and  Cooling  Butter.     F.    &  C.  Hancock, 

'  Dudley,  Worcester.  btaffobd,  1878. 

Exhibit  of  Machines  for  Domestic  use.    F.  k  C.  Hancock,  Dudley, 

Worcestershire.  Glasgow,  1883. 


(24)  APPJSNDIX. 

Arcanum  Process  of  Silver  Plating  Steel.  Jefferson  Bead,  Birming- 
ham.  OBOTDOir,  1879. 

(5).  Foods. 

No  awards. 

(6).  FQters  and  Arrangements  for  Softening  Water. 

Piltre  Bapide.     P.  A.  Maignen,  Great  Tower  Street^  B.C. 

OBOTDOir,  1879. 
*Eiltre  Bapide.    P.  A.  Maignen,  Great  Tinver  Street,  E.G. 

EXBTEB,  1880. 
♦Filtre  Bapide.     P.  A.  Maignen,  Great  Tower  Street,  gla^sgow,  1883. 
Bischof  8  Spongy  Iron  Filter.     Spongy  Iron  Water  Purifying  Com- 
pany, Oxford  Street,  W.C.  lbamingtoit  1877. 

(7).  Mineral  Waters. 
No  awards. 

(8).  Disinfeotants. 

GaLyerf 8  Carbolic  Acid  for  disinfecting  purposes.  Calvert  &  Co., 
Bradfordy  Mandhesier.  LBAMnrGTOK,  1877. 

♦Carbolic  Acid.    P.  0.  Calvert  &  Co.,  Bradford.  OBorDOsr,  1879. 

♦Carbolic  Acid  and  preparations  of  it.  P.  C.  Calvert  &,  Co.,  Brad- 
ford. BXETEB,  1880. 

♦Carbolic  Acid,  and  Preparations  from  it.  P.  C.  Calvert  &  Co.,  Mann 
Chester.  glajsgow,  1883. 

*  little's  Soluble  Phenyle.    Morris,  Little  &  Co.,  Donca^ter, 

STATFOBD,  1878. 

Sanitas  Oil.    Sanitas  Company  (Limited),  London,  niwoastlb,  1882. 
Chemical  Preparations  and  Apparatus.    Soci^t^  Frangaise  D*Hygi^ne, 

Parig.  LBAICINGTOK,  1877. 

(9).  Disinfeoting  Apparatus. 
Portable  Disinfecting  Apparatus.    Praser  Bros.,  Commeroiai  Bead,  E. 

OEOTDOlf,  1879. 
Acid  Pump  and  Syphon.     Chas.  W.  Walker,  Wandsworth  Common. 

OBOTDOir,  1879. 


CLASS  v.— MISCELLANEOUS. 

Articles  of  Sanitary  Interest  not  included  in  the  above  CUsses, 

such  as  :~- 

(1).  Soientiflo  Instrumenta 

For  Exhibit  of  Hospital  and  Sick  Boom  Appliances.    W.  B.  HiUiard 
&  Sons,  GUugow.  Glasgow,  1883. 


AfFBlTDIX.  (25^ 

(2).  Books  on  SanitatioiL 

Books  on  Hygiene.    Society  d'Hygi^ne,  Parit.         jtbwoastle,  1882. 

Sanitary  Engineer  of  New  York  Newspaper.    H.  C.  Meyer,  New 

Fork.  GLASGOW,  1883. 


(8).  Firevention  of 

^'  SIredemnon  "  LifeHsaving  Gkurments.    F.  Wentworth  &  Co.,  London. 

GLASGOW,  1883. 

(4).  Methods  for  the  Disposal  of  the  Dead. 

No  awards. 

(6.)  Sundries. 

Ambulance  Wheeled  Litter.    Maj.  F.  Duncan,    Ths  Common,  Wool- 
wich. BTAfTOBB,  1878. 
TyndaU's  Smoke  Eespirator.    J.  Sinclair,  LeadenhdU  Street ,  E.C. 

OBOTDOK,  1879. 
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CERTIFICATES  AWARDED  AT  THE  EXHIBITIONS. 


CLASS  L— CONSTEUCTION  AKD  MACHINEET. 
(1).  Confitruotion  and  Materials. 

Adjustable  Shoe  and  Begulating  Spring  Hinge  for  Swinging  Doors. 

E.  Adams,  7,  Great  Dover  Street,  S.E.  CBOTnoN,  1879. 

Fanlight  Openers  and  Casement  Fasteners.      B.  Adams,  7,  Oreat 

Lover  Street,  S.E,  oeotdoit,  1879. 

Ghranite  Vitrified  Bricks  and  Paving.    Oandj  &  Co.,  Newton  AhboU 

EXETEB,  1880. 
G-lazing  without  Putty.    Pennjcook  Patent  Glazing  &  Engineering 

Company,  Olasgow.  Glasgow,  1883. 

Bevolving  Shutters,  with  Balance  Weight  Motion.     Salmon,  Barnes 

&  Co.,  Ulverston.  exeteb,  1880. 

Hjgeian  Bock  Building  Composition.     William  White,  Abergavenny, 

KEWCASTLE,  1882. 

(2).  Faints  and  other  Froteotives. 
No  award. 

(8).  Wall  Papers. 
"  lincrusta  Walton."     F.  Walton  &  Co.,  London,      Glasgow,  1883. 

(4).  Deoorative  Materials. 

Decorative  Tiles  for  Covering  Walls  and  Floors.  Doulton  &  Co., 
Lambeth,  London.  gboydoit,  1879. 

(6).  Machinery  adapted  for  Sanitary  Purposes. 

Improved  Non-Absorbent  Tub  or  Pail  Van.  J  B.  McCallum, 
Staj^rd.  BZETEB,  1880. 

(6).  Washing  Machines. 

"  Vowel  E."  Bradford's  Family  Washing  Machine.  Qarton  &  King» 
Exeter.  exeteb,  1880. 

Paragon  Washing  Machine  with  Canadian  Washer.  Kirsop  &  Co., 
Newcastle-upon-Tyne.  Newcastle,  1882. 

Mitchell's  Patent  Steam  Washer.  James  Mitchell,  NewcastU^-upon- 
Tyne,  inuwcASTLE,  1882. 

CLASS  n.— SBWEEAaE  AND  WATEE    SUPPLY. 

(1).  Water  Closets. 

Artizan  Closet.    Beard,  Dent  &  Hellyer,  21,  Newcaeile  Street,  W.C. 

OBOTDoir,  1879. 
Economical  Flush-Out  Closet.    Doulton  &  Co.,  Lambeth,  London. 

EXETEB,  1880. 
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Elush-oat  Closet.    Doulton  k  Co.,  London.  mgwcA^STLS,  1882. 

Lambeth  "  Elush-out  Closet.    Doulton  &  Co.,  Lambeth,  London. 

GLASGOW,  1883. 

Lambeth"  Trough  Closet  with  Automatic  Flush  Tank.     Doulton  & 
Co.,  Lamhethy  London.  Glasgow,  1883. 

Lnproved  Seat  for  Water  Closets.  E.  &  A.  E.  Gfilbert,  Broughty 
Ferry,  Forfarshire.  Glasgow,  1883. 

Fowler^s  Water-closet.     W.  Harriman  &  Co.,  BlaydonHupon-Tyne. 

mswcASTLB,  1882. 

"National"  Water  Closet.    W.  B.  Morrison,  Glasgow. 

GLASGOW,  1883. 

"Clear  Way  "Begulator  Valve  Water  Closet,  without  overflow  com- 
municating with  Valve  Box.  J.  Tjlor  &  Sons,  2,  Newgate 
Street,  E.G.  exbteb,  1880. 

"  National "  Water  Closet.*  Henry  Watson  &  Son,  NewcastU-upon- 
Tyne.  nbwcastlb,  1882. 

"  Crown  "  Cottage  Water  Closet.  Henry  Watson  &  Son,  NewcasiU- 
ujpor^Tyne.  yvwoABTi^,  1882. 

(2).  Dry  doeets. 

Self-Acting  Earth  Closet.    British  Sanitary  Company,  Glasgow. 

SXBTSB,  1880. 
Moser^s  SeU-Acting  Dry  Closet.    J.  C.  Onions  (Limited),  Birming- 
ham.  OBOYDON,  1879. 

Dry  Earth  Commode  without  Separator.    J.  Parker,  Woodstock. 

BXSTBS,  1880. 

(8).  XJrinala. 
Elush-out  Urinal  Basin.    J.  Tylor  &  Sons,  London. 

NEWOABTLE,  1882. 

(4.)  Sewage  Treatment. 

Iron  Basket  Sewagenstrainer.    T.  Harnett  Harrison,  Liverpool. 

GLASGOW,  1883. 
Pneumatic  Liquid  Ejector.     Isaac  Shone,  Wrexham. 

BTAFFOBD,  1878. 

rS).  Traps. 

Ventilating  Drain  Syphon.  Beard,  Dent  <&  Hellyer,  21,  NeweasUe 
Street,  W.C.  ceotdok,  1879. 

Disconnecting  Drain  Trap.    W.  P.  Buchan,  Glasgow. 

KEWOASTLB,  1882. 

Disconnecting  Drain  Trap.    W.  P.  Buchan,  Glasgow. 

GLASGOW,  1883. 

G^rease  Trap  for  Kitchen  Sinks.     W.  P.  Buchan,  Glasgow. 

GLASGOW,  1883. 

Buchan's  Trap.     J.  &  M.  Craig,  KUmamoelc.  sxetee,  1880. 

Buchan's  Drain  Trap  and  Drain-pipes,  with  Access  Cover.    J.  &  M. 

Craig,  Kilmamock.  Newcastle,  1882. 
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Exhibit  of  Stoneware  Disconnecting  Traps.  J.  &  M.  Craig,  KUmar-' 
nock.  aiiA^SGOW,  1883. 

Disconnecting  Gully,  with  back  and  side  Entrances  and  iron  grating. 
.    Doulton  &  Co.,  Lambethj  London.  cbotdov,  1879. 

Beversible  Inlet  G-ully,  with  Dished  Stoneware  Cover  and  Iron 
Grating.    Doulton  &  Co.,  London,  Newcastle,  1882. 

Dean's  External  Drain  Traps,  with  moyeable  receptacle.  J.  C. 
Edwards,  Tr^ynant  Bvahon.  ceoydon,  1879. 

Smith's  Cast  Lead  Syphon  Traps.     J.  Pell  &  Co.,   Wolverhampton. 

ITBWCASTLB,  1882. 

Homibrook's  Catchment  Gh:ating  for  Steep  Gradients.  Hammond  & 
Hussey,  High  Street^  Croydon.  CBOYnoN,  1879. 

«< Eagle"  Sanitary  Trap,  for  superseding  Bell  Traps.  Hygienic 
Stove  and  Grate  Company,  15,  Ped  Buildings^  BirmingJiam. 

CfiOYDOK,  1879. 

Edinburgh  Air-Chambered  Sewer  Trap.  Potts  &  Co.,  Havidsworth, 
Birmingham.  staffoed,  1878. 

Dean's  Gully  Trap.    Bimington  Bros.  &  Co.,  NewcctstU-uponnTyne. 

NEWCASTLE,  1882. 

Disconnecting  Chamber  for  House  Drains,  with  open  Stoneware 
Channels.    J.  Stewart,  Sen.,  Qlcugow.  olasoow,  1883. 

Weaver's  Ventilating  Sewer  Air  Trap.  James  Stiff  &  Sons,  Lamr- 
heth^  London.  staffosd,  1878. 

(6).  Sinks. 
White  Enamelled  Eire  Clay  Sinks.      J.  &  M.  Craig,  KUmamock. 

NEWCASTLE,  1882. 

White  Enamelled  Eire  Clay  Sinks.    J.  &  M.  Craig,  KUmamock. 

GLASGOW,  1883. 
"  Artizans'  Dwellings  Siok."    G.  Jennings,  Stangate,  London. 

OEOIDON,  1879. 

Swivel,  Lock  Plug,  and  Overflow  for  Sinks.    Stidder  &  Co.,  50,  Souihr- 

wark  Bridge  Road,  S  E.  oeotdon,  1879. 

Improved  Enamelled  Iron  Slop  Sink,  with  Begulator  Supply  Valve. 

J.  Tylor  &  Sons,  2,  NewgaU  Street,  E.G. 

EXBTEB,  1880. 
Hospital  Slop  Sink  with  Waste-not  Begulator  Valve.   J.  Tylor  &  Sons, 

London.  Newcastle,  1882. 

Eire-Clay  Sanitary  Sinks,  and  Water  Troughs.     WiUcock  &   Co.^ 

Burmantofis,  Leeds.  oboxdon,  1879. 


(7).  Baths  and  LavatoriefiL 

Jennings's  Universal  Shampooing  Apparatus.  Dinning  &  Cooke, 
NewcastU-upon'Tyne.  Newcastle,  1882. 

Tip-up  Lavatory  Basin.    Doulton  &  Co.,  London.    Newcastle,  1882. 

Clark's  Anti-splash  Tip-up  Lavatory  Basin.  J.  Fell  &  Co.,  Wdlvei^ 
Jiampton.  Newcastle,  1882. 

Lavatory.    Gillow  &  Co.,  Oxfwd  Street,  W.  staffobd,  1878. 
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Shower  and  Douche  Bracket.    Hajward,  Tyler  &  Co.,  London. 

NSW0A8TLB,  1882. 

"  ITniyersal "  Shampooing  Apparatus.  Q.  Jennings,  Stangate,  Lon- 
don. OBOTDON,  1879. 

Layatorj  Basin  with  Hushing  Bim.  C.  T.  Maling,  Newccutle^pon- 
Tyne^  NBWCAflTiJB,  1882. 

Sanitary  Earthenware.     C.  T.  Maling,  NtwcoHUruponr-Tyne. 

KSW0A8TLB,  1882. 

•  Enamelled  Fire   Clay  Bath.     Bimington   Bros.,  &  Co.,  NeweasiU- 

upon-Tyne,  Newcastle.  1882. 

Porcelain  Baths,  moulded  and  glazed  in  one  piece.    Buffard  &  Co., 

Clay  Wbrhs,  Stourbridge.  statpobd,  1878. 

Cast  Iron  Bath.     Shanks  &  Co.,  Okugow.  olasgow,  1883. 

Porcelain  Lavatories,  with  moveable  caps  for  access  to  fittings.  Shanks 

&  Co.,  Glasgow.  Glasgow,  1883. 

^  Eureka  "  Spray  and  Plunge  Bath.     Shanks  &  Co..  Glasgow. 

•  GLASGOW,  1883. 

Flushing-rim  Lavatory  Basin  with  Quick  Waste.  J.  Tylor  &  Sons, 
London.  nbwoastlb,  1882. 

(8).  Apparatus  for  Water  Supply. 

Syphon  for  Water  Closet  Cisterns.     Braithwaite  &  Co.,  Leeds, 

CBOTDON,  1879. 
Anti-percussion  High-pressure  Bib  Yalves.    Doulton  &  Co.,  London. 

NEWOASTLB,  1882. 

Bath  Locking  Yalves,  for  preventing  waste  of  water.  Doulton  &  Co., 
London.  hewoastlb,  1882. 

Latham's  Flap  Valve.    Doulton  &  Co.,  London.       itbwoastlb,  1882. 

Water-taps.    J.  Fell  &  Co.,  WolverTiampton.  icbwoastlb,  1882. 

I4irge  Way  Waste  Plug,  with  Protective  Cover.  Finch  &  Co.,  181, 
High  Holbom,  W.O.  OBOTDON,  1879. 

Hose  Eeel.    Headley  &  Sons,  Camhridge.  obotdon,  1879. 

Lnproved  Paragon  Valve.     W.  Boss,  Glasgow.  Glasgow,  1883. 

Improved  Full- Way  Stop  Valve.     J.  Tylor  &  Sons,  2,  Newgate  Street^ 

B.C.  BIBTBB,  1880. 

"  Waste  Not "  Eegulator  Valve.     J.  Tylor  &  Sons,  2,  Newgate  Street, 

E.G.  BXBTEB,  1880. 

Bath  Locking  Valves  for  preventing  Waste  of  Water.  J.  Tylor  <& 
Sons,  London.  kbwoastle,  1882. 

Waste-not  Begulator  Valve.    J.  Tylor  &  Sons,  London. 

KEWOASTLB,  1882. 

(9).  CiEtems. 
No  awards. 

(10).  Tltiflhing  and  Watering. 

Waste-preventing  Flushing  Syphon.      Henry  Watson  &  Son,  New- 

casiUr^upon-Tyne.  jstewoastlb,  1882. 

Syphon  Flushing  Cistern.    Wright  <fe  Stevens.        Newcastle,  1882. 


(30) 


APPBNDIX. 


(11).    MisoellaneouB  Sanitary  Goods. 

Aiivtigbt  Man-hole  Door.  A.  T.  Angdl,  London.  mswoASTLB,  1882. 
Air-tight  Man-hole  Oovers.  A.  T.  Aiigell.  London,  olasgow,  1883. 
Exhibit  of  Salt-glazed  Fire-clay  Sewer-pipes.    J.  Bix^nie,  Garteosh^ 

Glasgow.  Glasgow,  1883. 

Stoneware  Pipes.  Branksea  Island  Pottery  Company  (Limited),  Poote, 

Dorset  exeteb,  1880. 

Improved  Drain-pipe  with  Access  CJover.     "W.  P.  Buchan,  Glasgow. 

NEWCASTLE,  1882. 

Brian  Jones's  Joint  for  connecting  Closet  with  Soil-pipe.     CJapper, 

Son,  <&  Co.,  London.  itewcastle,  1882. 

Maguire's  Cradle  Joint  for  Drain-pipes.    J.  &  M.  Craig,  Kilmar- 

nock.  NEWCASTLE,  1882. 

Cast  Iron  Channels  for  Stable  Drainage.  Dinning  &  Cooke,  Nwh 
casiU-tipon'Tynek  Newcastle,  1882. 

Joint  for  Drain-pipes.     Doulton  &  Co.,  London. 

NEWCASTLE,  1882. 

Silicon  Tread  for  Steps.     Doulton  &  Co.,  Lambeth,  London. 

GLASGOW,  1883.' 
Cotton  Machine  Belting.  M.  Ghindy,  Liverpool.  Glasgow,  1883. 
Steil's  Fastener  for  Machine  Belting.     M.  Gandy,  Liverpool. 

GLASGOW,  1883. 

Drain-cleaning  Bods,  and  Stoneware  Horse  Manger.  Gates  &  Green, 
Horley  Green  Fire  Clay  Works,  Halifax.         stafjpobd,  1878. 

Artificial  Stone  Tubes.  Patent  Victoria  Stone  Company,  Kingsland 
Boad,  E.  CBOTDON,  1879. 

Bock  Concrete  Tubes.  Sharpe,  Jones  &  Co.,  Bourne  VdUey  Pottery. 
Poole,  Dorset.  cbotdon,  1879. 

Large  Fire-clay  Drain-pipes.     Straker  &  Love,  NewcasiU^ponrTyne. 

NEWCASTLE,  1882. 

Cup  Grating  for  Sinks.    Thomasson  &  Key,  Worcester. 

NEWCABTLB,  1882. 

Joint  for  Lead  Pipes.      J.  Tylor  &  Sons,  London. 

linBWCASTLB,  1882. 

Terry's  Pedal-action  for  Wateivdosets.    J.  Tylor  &  Sons,  London. 

NEWCASTLE,  1882. 

Bansome's  Artificial  Stone  Air  Brick.  Wippell  Bros.  &  Bow,  231. 
High.  Street,  Exeter.  bzetbb,  1880. 


CLASS   m.— HEATING,  LIGHTING  AND  VENTILATION. 

(1).  Heating  Apparatus. 
George's  CUorigen.    Dinning  &  (3ooke,  Newcasde-vponrTyne. 

NEWCASTLE,  1882. 

Grates,  Mantel-pieces,  and  Oyer-mantels.    Dinning  &  Cooke,  New^ 
casUe^wpon-Tyne.  Newcastle,  1882. 
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Tortoise  Slow  Combustion  Stoves.    Hjdes  &  Wigfield,  Sheffield. 

GLASGOW,  1883. 
Tortoise  Laundry  Stove.    Hydes  &  Wigfield,  Sheffield. 

GLASGOW,  1883. 
Steam    Heating    Apparatus,    oombining    heating    and    ventilating. 

Mather  &  Annstrong,  iVin<;ca«<Z0-upon^2Vn«.  Newcastle,  1882. 
Warming  and  Ventilating  Appliances.     G.  E.  Pritohett,  20,  Spring 

Oardene^  S.W.  btatfoed,  1878. 

Corrugated  Iron  Hot- Water  Warming  Appliances.     Qr.  R  Pritchett, 

20,  Spring  Gardens,  S,  W.  btbtbr,  1880. 

Open  Orate  for  consuming  Smoke.    James  Smith,  Liverpool, 

NEWCASTLE,  1882. 

Thermhydric  Ventilating  Hot-water  Open  Fire  Ghrato.     H.  Saxon 

Snell,  Southampton  BuHdinge,  staffobd,  1878. 

Tubular-Calorifer  for  Greenhouses.     William  Thombum,  Borough 

Bridge.  Newcastle,  1882. 

Conservatory  Boiler,  with  Hot-Water  Pipe.    Wippell  Bros.  &  Eow, 

Exeter.  ezeteb,  1880. 

•*  Cosey  "  Portable  Open  Ghw  Fire,  with  Platinum  Wire  and  Asbestos 

Packing.    John  Wright  &  Co.,  Birmingham. 

NEWCASTLE,  1882. 

(2).  Ck>oking  Apparatos. 

Solid  Flame  Boiling  Stove.     Arden,  Hill  &  Co.,  BirmingTiam. 

Newcastle,  1882. 
Combined  Close  'Fire  and  GKis  Cooking  Bange.     Carron  Co.,  Falkirk. 

GLASGOW,  1883. 
"  Sunlight  Stove."    Chorlton  &  Dugdale,  19,  Blaekfriare  Street,  Man- 
chester.  exbteb,  1880. 

Devonshire  Cooking  Bange.    T.  J.  Constantine,  Fleet  Street,  E,C. 

exbteb,  1880. 

Tin  Cooking  Utensils.     Mrs.  A.  Lewis,  Ma/ncheeter.    CBOYDOir,  1879, 

Dows'  Close  and  Open  Fire,  Cooking  Bange.    W.  McGeoch  &  Co., 

Olaegow.  Glasgow,  1883. 

Simplex  Cooking  Bange.    Walker,  TumbuU  &  Co.,  Falkirk. 

GLASGOW,  1883. 

Cooking  Stove  with  Warm-Air  Chamber,     Thos.  Waller,  47,  Fieh 

Street  EiU,  E,C.  OBOTDOir,  1879. 

Cottage  Bange.    Wippell  Bros.  &  Bow,  Exeter.  exeteb,  1880. 

(8).  Lighting. 

Lnproved  Gas  Burners.    Bray  &  Co.,  Blachman  Lane,  Leede. 

OBOTDOir,  1879. 

Portable  Ghis  Apparatus  for  Manu&cturing  G^  from  Ghisoline,  F.  W. 
Clarke's  Portable  Gras  Apparatus  Company  (Limited),  Great 
Queen  Street,  W.C.  obotdow,  1879. 

Albo  Carbon  Light.    William  Forrest,  NewcaeiU^pon^Tyne, 

IfEWCASTLE,  1882. 
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Albo-Oarbon  Light.  Osbert  Henderson,  Glasgow,  Glasgow,  1883. 
Duplex  Burner.     T.  Heron,  Maruihetter^  hewoastlb,  1882. 

*'*'  Bheo-meter  ''  Street  Lamp  Begulator.      S.  Leoni  &  Co.,  Strand^ 

W.G.  STAProBD,  1878. 

Hink's  Duplex  Lamp  with  Extinguisher.      Mather  &  Armstrong, 

NewcasiU-uponnTyne.  niwoastlb,  1882. 

<«Milwau}cee''  Glass  Lantern  or  Hurricane  Lantern.     S.  £,  Bansome 

&  Co.,  10,  Essex  Street^  W,C.  obotdok,  1879. 

Gaseliers  and  Gas  Brackets.  Willey  &  Co.,  Exeter,  exsteb,  1880. 
Chappuis  Daylight  Beflector.     Wippell  Bros.  &  Eow,  231,  High 

Street^  Exeter.  sxiteb,  1880. 

(4).  Ventilation. 

Method  of  Costless  Ventilation.  Peter  Hinckes  Bird,  1,  Norfolk 
Square,  W.  CEOTnoK,  1879. 

Glass  Bevolving  and  Sliding  Ventilators.  H.  W.  Cooper  &  Co., 
London.  glabgow,  1883. 

mswoASTLB,  1882. 

Air  Inlet  Head  for  Drain  Ventilation.     H.  S.  Cregeen,  Bromley, 

'*  Radiator  "  Ventilator,  with  Screw  Action.    J.  E.  Ellison,  Leeds. 

GLASGOW,  1883. 

Double  Current  Ventilators.  Hill  &  Hey,  Halifax.  Glasgow,  1883. 
Outlet  Ventilator.     C.  Kite  &  Co.  London.  iobwoastle,  1882, 

Noiseless  Chimney  Breast  Outlet  Ventilator.    C.  Kite  &  Co.,  London. 

GLASGOW,  1883. 

Wall  Inlet  Ventilator.  C.  Kite  &  Co.,  London,  Glasgow,  1883. 
"  Imperial "  Ventilating  Window.    U.  Knell,  77,  Fore  Street,  E.G. 

CBOTDOK,  1879. 

Opener  for  Fanlight.  W.  &  R.  Leggott,  Bradford.  Glasgow,  1883. 
M!organ's  Stench  Exhaust.    Noilsworth  Foundry  Company.  Bristol, 

NEWCASTLE,  1882 

Ornamental  Inlet  Ventilators.     C.  H.  Sharp  &  Co.,  High  Holhom^ 

E.G.  EXSTEB,  1880. 

Boyle's  Mica-Valved  Outlet  Ventilator.  Wenham  &  Co.,  Ghureh 
Street,  Groydon.  obotdoit,  1879. 


CLASS   IV.— PERSONAL  HYGIENE,    FOODS,   AND 

DISINFECTANTS. 

(1.)    Clothing. 

Ventilatorium  Waterproof  Garments.    Bartrum,  Hanrey  &  Co.,  Lon- 
don, STAFFOBD,  1878. 

(2).    Beds,  &o. 

Metallic  Tubular  Bedsteads  and  Invalid  Bedrests.    Thomas  Allen, 

St.  Augtistin^s  Parade,  Bristol,  btaitobd,  1878. 

Folding  Invalid  Bed.     Ancell  Ball,  Spalding.  obotdon,  1873. 
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Spring  Mattresses.    Billington  Bros.,  Liverpool,  olasoow,  1883. 

Central  Tube   Water  Mattress.     Brady   <&  Martin,  Netocastle-upon- 

Tyne.  kewoastlb,  1882. 

Bed  Best  with  Movable  Armsi    Willam  Brock  &  Co.,  177,    Fore 

Street,  Exeter.  exsteb,  1880. 

"Nonsuch"  Adjustable  Chair.     Willam  Brock  &   Co.,   177,   Fore 

Street,  Exeter,  bxbteb,  1880. 

Spring  Mattress.     Bussey  &  Co.,  Museum  Works,  Peekham,  S,E, 

CBOTDON,  1879. 

"Invalid's"  Adjustable  Bed.     Chorlton  &  Dugdale,  Manchester, 

SXETEB,  1880. 
"  Excelsior  "  Ships*  Berth.     Chorlton  &  Dugdale,  Manchester, 

GLASGOW,  1883. 

Automaton  Seat  for  Drapers.    Colman  &  Glendenning,  Norwich, 

EXETEB,  1880. 
Spring  Mattress.    A.  Q-ardner  &  Son,  Gkisgow,  Glasgow,  1883. 

Parquet  Flooring.    A.  Gardner  &  Co.,  Glasgow,  Glasgow,  1883. 

Self-acting  Sick  Bed.    E.  K.  Groves,  Bristol,  Glasgow,  1883 

"  Grasshopper "  Couch.     W.  Hamilton,  Bry/hton.      stapfobd,  1878. 
Invalid  "  Grasshopper  "  Couch.    William  Hamilton,  Brighton, 

NEWCASTLE,  1882. 

Femby's  "  Paragon  "  Camp  Furniture.  Wippell  Bros.  &  Eow,  Exeter, 

SXETEB,  1880. 

(8).   Eduoational  Appliances. 
School  Desks  with  Shifting  Seats.    Colman  <&  Glendenning,  Norwich. 

8TAFF0BD,  1878. 

Dual  Desk,  with  Separate  Gtmgway  Seat  Thomas  Larmouth  &  Co. 
Salford,  staffobd,  1878. 

(4).    Domestio  Appliances. 

Automatic  Chariot  for  Children.     William  Bowden,  London, 

NEWCASTLE,  1882. 

Compostella  Fire  Lights  for  Lighting  Fires.  Compostella  Fire  Light 
Company,  Fenchurch  Street,  E,C.,  staffobd,  1878. 

Stoneware  Churns.     F.  Grosvenor,  Glasgow,  Glasgow,  1883. 

Dough  Kneading  Machine.    F.  &  C.  Hancock,  Dudley,  Worcester, 

EXETEB,  1880 

New  Propeller  Churn.    F.  &  C.  Hancock,  Dudley,  Worcester, 

EXETEB,  1880. 
Machine  for  Washing  and  Peeling  Potatoes.     F.  &  C.  Hancock, 
Dudhy.  NEWCASTLE,  1882. 

Pendulous  Food  Warmers.     Osbert  Henderson,  Glasgow. 

GLASGOW,  1883- 

Various  Liventions  for  Promoting  Domestic  Economy.  W.  H.  Hil- 
ton, Leamington,  staffobd,  1878. 

India  Bubber  Gas  Tubing.  A.  Hutchinson  &  Co.,  Great  Winchester 
Street,  E.G.  exbteb,  1880. 

India  BubberVessels  for  hospital  use.  H.  A.  Murton,  Neivcastle-upon- 
Tyne.  i^ewcastle,  1882. 

China  Cups  and  other  Vessels  for  invalid  use.  Townsend  <&  Co., 
Newcastle^^pon-Tyne,  Newcastle,  1882. 
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"Noiseless  Ware.**    Vernon's  Patent  China  and  Glass  Company. 

London,  GLASGOW,  1883. 

Improved  Housemaid's  Box  with  Sifter.     Wippell  Bros.  &  Bow, 

High  Streety  Exeter.  sxETBBy  1880. 

(6).    Foods. 

Currie  Powders.    J.  Edmunds,  Ixyndon.  miWCASTLS,  1882* 

Cocoa  Extract  and  Preparations  of  Chocolate.  J.  S.  Fry  &  Sons, 

Union  Street^  Bristol,  exsteb,  1880. 

Mustard.    Irvine  <&  Co.,  Oateshead,  ivewgastle,  1882. 

(6).    Filters  and  Arrangements  for  Softening  Water. 
"  Bijou  "  Filtre  Eapide.    P.  A.  Maignen,  Great  Tower  Street^  E,C, 

EXETER,  1880. 
Improved  Filtre  Bapide.    P.  A.  Maignen,  Great  Tower  Street^  E.G. 

ITEWCASTLE,  1882. 

Silicated  Carbon  Double  Chambered  Table  Filters.  Silioated  Carbon 
Filter  Company,  Battersea.  sxeteb,  1880« 

Silicated  Carbon  Filtering  Material.  Silicated  Carbon  Filter  Com- 
pany, London,  Newcastle,  1882. 

Carbonised  Iron  Stone  Mound  Filter  for  Water.  J.  A.  Stephan, 
Worcester.  exetek,  1880. 

Artificial  Stone  Filters,  for  Cleansing  Bain  Water  for  Domestic  Use. 
Thorn  &  Co.,  Stafford,  btaefosd,  1878. 

(7).  Mineral  Waters. 

Potash,  Soda  and  Seltzer  Waters  and  Lemonade.    British  Mineral 

Water  Company,  Glasgow.  mswoASTiA,  1882. 

Preparations  of  Lime  Juice,  Aromatic  Ginger  Ale,  and  Quinine  Tonic 

Carter  &  Co.,  Old  Refinery^  Bristol,  exbteb,  1880. 

Zoedone.     (Patentee  David  Johnson,  f.o.8.)  Evans  &  Co.,  WrexhaTn, 

CROTDOW,  1879. 
Lemonade,  Lime  Juice,  and  Ginger  Ale.    Gxdliver  &  Co.,  Aylesbury. 

CEOTDON,  1879, 
Seltzer  Water.  Jewsbury  &  Brown,  Manchester,  staitoed,  1878. 
Ginger  Ale   and    Lemonade.      Newry   Mineral  Water    Company 

(Limited),  Liverpool,  CROTDOiir,  1879. 

Seltzer,  Soda,  and  Potash  Waters,  and    Orange  Quinine    Tonic 

G.  H.  Skinner,  13,  North  Street,  Exeter,  exeteb,  1880. 

(8).  Disinfectants. 
Bed  Cross  Yellow  Fluid.    Antiseptic  Apparatus  Manufacturing  Co., 

London.  newoastle,  1882. 

Jeyes'    Perfect  Purifier.       Jeyes'    Sanitary    (compound    Company. 

Bishopegate  Street,  E.G.  ceoxdon,  1879. 

Jeyes'  Perfect  Purifier.    Jeyes'  Sanitary  Compound  Company,  Lon^ 

don.  NEWCASTLE,  1882. 

Jeyes'  Disinfecting  Fluid.  Jeyes'  Sanitary  Compound  Co.,  London 
and  Glasgow,  Glasgow,  1883. 

(9)  Disinfecting  Apparatus. 
Improved  Vaporiser  for  Disinfecting.     F.  C.  Calvert  &  Co.,  Brad- 
ford,  EXETSB,  1880 
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Dr.  Scott's  Disinfecting  Apparatus.    Maguire  &  Son,  Dublin 

KBWOASTLB,  1882. 

Lyon's  Disinfector.    Manlove,  Alliott,  Fryer  &  Co.,  Nottingham. 

ITBWCABTLB,  1882. 


CLASS  v.— MISCELLANEOFS. 

Articles  of  Sanitary  Literest  not  included  in  the  above  Classes, 

such  as : — 

(1).  Sdentiflc  Instruments. 

Large  Legible  Spirit  Thermometer.  P.  Hinckes  Bird,  1,  Norfolk 
Square^  N.  W.  bxsteb,  1880. 

Listruments  used  by  Medical  Officers  of  Health.  Brady  &  Martin, 
NewcagiUr-upor^Tyne.  newgastlb,  1882. 

New  Oven  Pyrometer.    Joseph  Davis  &  Co.,  London^ 

NEWCASTLE,  1882. 

Bum  and  Wound  Boxes.    W.  B.  Hilliard  &  Sons,  Glasjow, 

GLASGOW,  1883. 

Isolating  Curtain.    W.  B.  Hilliard  &  Sons,  Glasgow.  Glasgow,  1883. 
Thermometrical  Instruments.     G.  E.  Pritchett,    20,  Spring  Qardem^ 

S,W.  STAFFOBB,  1878. 

Barometrical  and  Thermometrical  Instruments.  G-.  E.  Pritchett,  20, 
Spring  Gardens,  S.  W.  CEOTDON,  1879. 

Improvements  in  Thermometrical  and  Barometrical  Instruments. 
Qc.  E.  Pritchett,  20,  Spring  Gardens,  S.  W.  bietee,  1880. 

Webster's  Photometer.    Webster  &  Co.,  Nottingham. 

GBOTDOV,  1879. 

(2).    Books  on  Sanitation. 

Exhibit  of  Drawings  and  Books  Belating  to  Disposal  of  Sewage 
in  Paris.  A.  Durand  Claye,  Paris.  Glasgow,  1883. 

Publications.    Ladies'  Sanitary  Association,  Berners  Street,  W. 

BTAFFOBD,  1878. 

Sanitary  Publications.    Smith,  Elder,  &  Co.,  London. 

NEWCASTLE,  1882. 

Sanitary  Publications.     Smith,  Elder  &  Co.,  London.  Glasgow,  1883. 

(3).    Prevention  of  Aooidents. 

Safety  Belt  Shippers.     Selig,  Sonnenthal  &  Co.  (Limited),  Lambeth 

Hill,  Queen  Victoria  Street,  E.G.  oeotdon,  1879, 

Chemical  Fire  Exterminator.     J.  Sinclair,  104,  LeadenhaU  Street, 

E.G.  CBOYDOir,  1879. 

(4).    Methods  for  the  Disposal  of  the  Dead« 
*' Earth  to  Earth"  Coffins.     London  Necropolis  Company,  Strand, 

W.G.  STATPOED,  1878. 

Folding  Bier  and  Car  for  Simplifying  Funerals.  S.  Stretton,  Kidder- 
minster.  oeotdoit,  1879. 

c  2 
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ALPHABETICAL  LIST  OF   MEDALS  AWARDED  AT  THE 

EXHIBITIONS. 


BICHABDSON    MEDAL. 

Messrs.  Mather  &  Armstrong,  NevKostU-upoTirTyne^  for  Siemena's 
Eegenerative  Gas  Burner.  Newcastle,  1882. 

Silicate  Paint  Company,  Cannon  Street^  E.C.y  for  Griffiths'  Patent 
White.  BTAPFOBD,  1878. 


8ILVEB    MEDAL. 
Offered  by  the  Exeter  Gas  Company. 

Sanitary  and  Economic  Supply  Association,  for  Dr.  Bond's  Euthermic 
Ventilating  Gas  Stove.  exeteb,  1880. 


MEDALS  AKD   SPECIAL   CERTIFICATES. 

Exhibits  which  have  already  received  Medals  at  previous  Exhi- 
bitions of  the  Institute  are  excluded  from  award  of  Medals;  but 
those  Exhibits  to  which  a  second  Medal  would  otherwivse  be  awarded 
receive  Special  Certificates,  and  these  are  distinguished  in  the  follow- 
ing list  by  asterisks. 

Aluminium  Crown  Metal  Co.,  Glasgow  .for  Aluminium  Crown  Metal, 

GLASGOW,  1883. 
Aveling   &  Porter,  Bochester,  for  Improved  Six-Ton   Steam  Boad 

Eoller.  CBOTDOir,  1879. 

Bean,  A.  T.,  5,  Cannon  Bow,  S.W.,  for  Direct  Acting  Valveless  Waste 

Preventer.  exstbb,  1880. 

Billing  &  Co.,  Nation  Garden,  E.C,  for  Apparatus  for  Cooking  by 

Gas.  STAiTOED,  1878. 

•Billing  &  Co.,  Hatton   Garden,  KC,  for  "Workman's"   Cooking 

Stove,  and  other  Improvements  in  Gas-Cooking  Stoves. 

CBOYDON,  1879. 
BorweU,    J.,    Britannia    Foundry^    Burton-on-Trent,   for  Improved 

Washer,  vnth  table  complete.  LBAMnfGTON,  1877. 

Bostel,  D.  T.,  IhiJce  Street,  Brighton,  for  Excelsior  Water  Closet. 

LBAMINGTOK,  1877. 

♦Bostel,  D.  T.,  Duke  Street,  Brighton,  for  "  Excelsior  "  Water  Closet. 

STAFFOBD,  1878. 

Bradford,  T.  &  Co.,  High  Holborn,  W,C.,  for  New  "Shuttle"  Steam 
Power  Washing  Machine.  leamington,  1877. 

♦Bradford,  Thomas  &  Co.,  Salford,  for  Shuttle  Steam-Power  Washing 
Machine.  ^taffobd,  1878. 

Bradford,  Thomas  &  Co.,  London,,  for  Washing  Machines. 

NEWGASTLB,  1882 
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^Bradford  &  Co.,  Manchester,  for  Washing  Machines,  glajbgow,  1883. 
British  Sanitary  Company,  Qlasgow,  for  Dry  Earth  Closet. 

NEWCASTLB,  1882. 

♦British  Sanitary  Co.,  Glasgow,  for  Improved  Self-acting  Earth 
Closets.  GLASGOW,  1883. 

♦Brown,  A.  &  Co.,  Glasgow,  for  "  Stott "  Gas  Burner     Glasgow,  1883. 

Buchan,  W.  P.,  Glasgow,  for  Sanitary  Appliances.       Glasgow,  1883. 

Calvert  &  Co.,  Bradford,  for  Calvert's  Carbolic  Acid  for  disinfecting 
purposes.  lbamikgton,  1877. 

♦Calvert,  !P.  C,  &  Co.,  Bradford,  for  Carbolic  Acid,     cbotdon,  1879. 

♦Calvert,  F.  C,  &  Co.,  Bradford,  for  Carbolic  Acid  and  preparations 

of  it.  EXETER,  1880. 

♦Calvert,  F.  C,  Bradford,  for  Carbolic  Acid,  and  Preparations 
from  it.  GLASGOW,  1883. 

Carter,  J.,  6a,  Cavendish  Street,  W.,Iot  Invalid  Furniture,  bxbteb,  1880. 
Chorlton  &  Dugdale,  Manchester,  for  Excelsior  Spring  Mattress. 

LBAMIKGTON,  1877. 

♦Chorlton  &  Dugdale,  Manchester, Sot  '*  Excelsior"  Spring  Mattress. 

STAPFOBD,  1878. 

♦Chorlton  &  Dugdale,  Manchester,  for  *' Excelsior  "^  Spring  Mattress 
Hospital  Bed.  .  obotdon,  1879. 

♦Chorlton  &  Dugdale,  Manchester,  for  ''Excelsior"  Spring  Mattress. 

bxbteb,  1880. 
♦Chorlton  &  Dugdale,  Manchester,  for  '^Excelsior  "  Spring  Mattress. 

NEWCASTLE,  1882. 

♦Chorlton  &  Dugdale,  Manchester,  for  ''  Excelsior  Spring  Mattress. 

GLASGOW,  1883. 

Cliff,  Joseph  &  Sons,  Leeds,  for  Porcelain  Bath.  Glasgow,  1883. 

Colman  &  Glendenning,  Norwich,  for  School  Fumitiure.    exeteb,  1880. 

Dick,  Alex.,  London,  &r  Delta  Metal.  Glasgow,  1883. 

Doulton  &  Co.,  Lambeth,  London,  for  Stanford's  Joints  for  Stone- 
ware Pipes.  BTAPFOBD,  1878. 

Doulton  &  Co.,  Lambeth,  London,  for  Anti-Percussion  High  Pressure 
Valves.  CBOYDON,  1879. 

♦Doulton  &  Co.,  Lamheih,  London,  for  Anti-Percussion  High  Pressure 
Draw-off  Valves.  exeteb,  1880. 

♦Doulton  &  Co.,  Lambeth,  London,  for  Stanford's  Joints  for  Stone- 
ware Pipes.  EXETEB,  1880. 

Doulton  &  Co.,  Lambeth,  London,  for  Ventilating  Tile  Stove. 

EXETEB,  1880. 

Doulton  &  Co.,  Lambeth,  London,  for  Anti-Percussion  Ball  Valve. 

NEWCASTLE,  1882 

♦Doulton  &  Co.,  London,  for  Ventilating  Tile  Stoves.   Newcastle,  1882. 

♦Doulton  &  Co.,  Lambeth,  London,,for  "Anti-Percussion  High-pres- 
sure Valves.  GLASGOW,  1883. 

♦Doulton  &  Co.,  Lambeth,  London,  for  Ventilating  Tile  Stove. 

GLASGOW,  1883. 

Duncan,  Maj.  F.,  The  Common,  Woolwich,  for  Ambulance  Wheeled 
Litter.  btaffobd,  1878. 

Ellison,  J.  E.,  Leeds,  for  Conical  Ventilators.  staitobi),  1878. 


(38)  APPBin)ix. 

•Ellison,  J.  E.,  Victoria  Square,  Leeds,  for  Conical  Ventilators. 

CEorDON,  1879. 
♦Ellison,  J.  E.,  Leeds,  for  Conical  Ventilators.  GLiisaow,  1883. 

Eraser  Bros.,  Commercial  Boad,  E.,  for  Portable  Disinfecting  Ap- 
paratus. GBOIDON,  1879. 
Giilbraith,  T.,  Crawford  Square,  Londonderry,  for  Hot- Air  Bath. 

LEAMINOTON,  1877. 

Hall,  John  &  Co.,  Stourbridge,  for  Fire-Clay  Enamelled  Bath. 

GLASGOW,  1883. 
Hamilton  &  Co.,  Leadenkall  Street,  E.C,  for  Prismoidal  Pavement 

and  Floor  Lights.  cbotdok,  1879. 

Hancock,  F.  &  C,  Dudley,  Worcester,  for  Machine  for  Washing  and 

Cooling  Butter.  Leamington,  1877. 

•Hancock,  F.  <&  C,  Dudley,  Worcester,  for  Machine  for  "Washing  and 

Cooling  Butter.  btaffobd,  1878. 

Hancock,  F.  £  C,  Dudley,  Worcester,  for  Machines  for  Domestic  use. 

GLASGOW,  1883. 
Haresceugh,  B.  B.  &  Co.,  Bentinck  Street,  Leeds,  for  Excreta  Pail 

(oak)  with  Spring  lid.  lbamington,  1877. 

•Haresceugh,  B.  B.  &  Co.,  Leeds,  for  Excreta  Pail  (oak)  with  Spring 

Lid.  BTAPFOED,  187^ 

Harris,  G-.  H.,  Bristol  Street,  Birmingham,  for  Economical  Cooking 
Bange.  lbaminqton,  1877. 

•Harris,  G.  H.,  Bristol  Street,  Birmingham,  for  Economical  Cooking 
Bange.  btaffobd,  1878. 

Hassall  &  Singeton,  BirmingTiam,  for  Phoenix  Portable  Bange,  and  the 
Birmingham  Bange  with  Beducible  Fire  without  Gas. 

BTAFFOBI),  1878. 
Hayward,  Tyler  &  Co.,  London,  for  Full-flush  Valveless  Closet. 

NEWCASTLE,  1882. 

Heap,  B.  B.,  Manchester,  for  Dry  Earth  or  Ashes  Closet.  Glasgow,  1883. 
Hilliard,  W.  B.  &  Sons,  Glasgow,  for  Hospital  and   Sick  Boom 
Appliances.  Glasgow,  1883. 

Hunt,  Nathan,  J5mfoZ,  for  Auto-Pneumatic  Ventilation,  exbtbb,  1880. 
Keith,  J.,  London  and  Edinburgh,  for  Challenge  Hot-water  Boiler. 

GLASGOW,  1883. 

Lascelles,  W.  H.,  BunhiU  Bow,  E.C,  for  Concrete  Bath  in  one  piece. 

CROYDON,  1879. 

•Lascelles,  W.  H.,  Bunhill  Bow,  E.C,  for  Concrete  Bath,  in  one  piece. 

EXETEB,  1880. 

Le  Grand  &  SutclifPe,  Bunhill  Bow,  E.C,  for  Improyements  in  Well 

Sinking  Apparatus.  lbamington,  1877. 

♦Le  Grand  &  Sutcliffe,   100,   BunhiU  Bow,  for  Improvements  in 

Internal  driving  of  Tube  Wells.  CEorDON,  1879. 

Leoni,  S.  &  Co.,  Strand,  for  Apparatus  for  Cooking  by  Gus. 

staffoed,  1878. 
Maignen,  P.  A.,  20  &  23,  Great  Tower  Street,  E.C,  for  Filtre  Bapide. 

CEOTDON,  1879. 

•Maignen,  P.A.,  20  &  23,  Great  Tower  Street,  E.C,  for  Filtre  Bapide. 

ezstee,  1880. 
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•Maignen,  P.  A.,  20  &  23,  Great  Tower  Street,  E,C.y  for  Filtre  Eapide. 

GLAS0OW,  1883. 

Manloye,  A]liot,  Fryer  &  Co.,  Nottingham,  for  Fryer's  Destructor, 
Fryer's  Carbonizer,  and  Firman's  Dessicating  and  Eendering 
Apparatus.  Newcastle,  1882. 

Mather  &  Armstrong,  NeuHxisiU^pon-Tyne,  for  Sieman's  Begenerative 
Gas  Burner.  Newcastle,  1882. 

Meyer,  H.  C,  New  TorTc,  Sanitary  Engineer  of  New  York  News- 
paper. GLASGOW,  1883. 

Moore,  J.,  St,  Jamei  Walk,  ClerJcenwell,  E.C.,  for  Glass  Louvre  Ven- 
tilators. EXETEB,  1880. 

Morris,  Little  &  Co.,  Doncaster,  for  Little's  Soluble  Phenyle. 

BTAFFOED,  1878. 

Morrison,  W.B.,  (?ia«9rot«;,f orWedgwoodOmamentalTiles.GLA  sgow,1883 
Moser,  L.,  Southampton.,  for  Dry  Closet,  suitable  for  Ashes  or  Dis- 
infecting Powder.  sxbteb,  1880. 
Moule's  Patent  Earth  Closet  Company,  6a,  Odrrick  Street,  W,C,,  for 

Earth  Closets.  staffobd,  1878. 

♦Moule's  Patent  Earth  Oloset  Company  (Limited),  5a,  Oarrick  Street, 

W.C,  for  Earth  Qoset.  ceotdon,  1879. 

Orr,  J.  B.  &  Co.,  CharlUm,  London,  for  Leadless  "  Charlton  White  " 

Paint  and  Dryers.  Glasgow,  1883. 

Parker,  J.,  Woodstock,  Oxford,  for  Dry  Earth  Closet,  leamington,  1877. 
Pocoek,  Bros.,  Southwark  Bridye  Eoad,  for   "  Universal "   Invalid 

Tubular  Water  and  Air  Bed.  Stafford,  1878. 

*Pocock  Bros.,  Southwark  Bridye  Rood,  S,E.,  for  "Universal"  Tubular 

Air  and  Water  Bed.  obotdon,  1879. 

Pritchett,,   G.  E.,  20,  Spring  Gardens,  S.W.,  for  Economic  Hollow 

Flooring.  staffobd,  1878. 

•Pritchett,  G.  E.,  20,  Spring  Gardens,  S,W.,  for  Improvements  in 

Hollow  Tile  Flooring.  ceotdon,  1879. 

Bead,  Jefferson,  Birmingham,  for  Arcanum  Process  of  Silver  Plating 

Steel.  CEOTDON,  1879. 

Boberts,  G.  G.,  Haslemere,  Bucks.,  for  Bain-water  Separator. 

NEWCASTLE,  1882. 

♦Boberts,  C.  Gi,  Haslemere,  Surrey,  for  Automatic  Bain-water 
Separator.  Glasgow,  1883. 

Boss,  J.  A.  G.,  Neweasile'vponrTyne,  for  Silicate  Cotton  (Slag-wool). 

NEWCASTLE,  1882. 

Sanitary  Appliance  Company,  Salford,  for  Portable  Cinder  Sifting 
Ash  Oloset,  with  Soil  Pail.  staffobd,  1878. 

•Sanitary  Appliance  Company,  Factory  Lane,  Salford,  for  Patent 
dinder-Sifting  Ash  Closet.  obotdon,  1879. 

Sanitary  &  Economic  Supply  Association,  Gloucester,  for  Dr.  Bond's 
Euthermic  Gas  Stove.  exeteb,  1880. 

Sanitas   Company  (Limited),  London,  for  Sanitas  Oil. 

NEWCASTLE,  1882. 

Scottish  Asbestos  Co.,  Glasgow,  for  Scottish  Asbestos.  Glasgow,  1883. 

Shaw,  A.  &  Son,  Glasgow,  for  **  Sine  qu&  non  "  Open  and  Close  Fire 

Bange.  Glasgow,  1883. 
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Silicate  Paint  Company,  Cannon  Street,  E.C,  for  GriflSths*  White, 
and  for  their  preparations  of  Silicate  Faint,  Enamel  Paint, 
and  Petrifyiog  Liquids.  8TAFroED>  1878. 

Sinclair,  J.,  Leadenhall  Street,  E.G.,  for  Tjndall's  Smoke  Bespirator. 

CEOYDON,  1879 

Society  Erangaise  D'Hygi^ne,  Paris,  for  Chemical  Preparations  and 
Apparatus.  LSAMiyQTON,  1877. 

Soci^te  Fran^aise  D'Hygi^ne,  Paris,  for  Books  on  Hygiene. 

NEWCASTLE,  1882. 
Spongy  Iron  Water  Purifying  Company,   Oarfard  Street,   W.C,  for 
Bischors  Spongy  Iron  Filter.  leamingtok,  1877. 

Stewart,  J.,  Sen.,  Glasgow,  for  Stoneware  Disconnecting  Traps. 

GLASGOW,  1883. 

^Stewart,  J.,  Sen.,  Glasgow,  for  Stoneware  Pipes  with  Stanford's 
Joint.  GLASGOW,  1883. 

Stott,  James  &  Co.,  Oldham,  for  Mercury  Gas  Goyemor. 

NEWCASTLE,  1882. 

Tylor  &  Sons,  Newgate  Street,  E.C,  for  Flushing  Bim  Lavatory  Basin 

and  Apparatus.  exeteb,  1880. 

Walker,  Chas.  W.,  Wands%oorih  Common,  for  Acid  Pump  and  Syphon. 

CEOTDON,  1879. 
Walker,  Tumbull  &  Co.,  Falkirk,  for  Artizan  Cooking  Bange. 

GI^ASGOW,  1883. 

Ward,  O.  D.,  London,  for  Household  Water  Closet.    Newcastle,  1882. 

*Ward,  O.  D.,  London,  for  Bean's  Direct  Acting  Valveless  Waste 
Preventer.  Newcastle,  1882. 

Webb,  H.  Clark,  Worcester,  for  Colouring  Patterns  through  the  Sub- 
stance of  Wood.  exetee,  1880. 

Wenham,  W.  P.,  Church  Street,  Croydon,  for  Improved  Open  or  Close 
Bange  Kitchener.  ceoxdon,  1879. 

Wentworth,  F.  &  Co.,  London,  for  "Kredemnon"  Life-saving  Grsr- 
ments.  Glasgow,  1883. 

Whyte  &  Bradford,  Bowness,  for  Cooking  Bange  with  Bevolving  Fire 
for  the  Prevention  of  Smoke.  Glasgow,  1883. 

Wilkinson,  W.  B.  &  Co.,  NewcasiU^ponrTyne,  for  Damp-proof  Con- 
crete Pavement.  Newcastle,  1882. 

Willcocks  &  Co.,  Burmantofts,  Leeds,  for  Silica  Glazed  and  Enamelled 
Fire  Clay  Bricks  and  Faience.  ceotdon,  1879. 

Wilson  Engineering  Company,  Holbom,  W.C,  for  Wilson  Portable 
Close  Cooking  Bange.  exetee,  1880. 

Wilson  Engineering  Company,  London,  for  Improved  Wilson  Bange. 
with  Steel  Boiler  &  non-conducing  Jacketting.  Newcastle,  1 882. 

*  Wilson  Engineering  Co.,  London,  for  "  Wilson  Cooking  Bange." 

GLASGOW,  1883. 

♦Wippell  Bros.  &  Bow,  231,.  ITtgh  Street,  Exeter,  for  Moule's  Earth 

Closet.  EXETEE,  1880. 

Woollams  &  Co.,  High  Street,  Marylehone,  for  Paper  Hangings  free 
from  Arsenic.  ceotdon,  1879. 

♦WooUams  &  Co.,.  London,  for  Non-Arsenical  Wall  Papers. 

NEWCASTLE,  1882, 
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EXHIBITIONS. 


Adams,  B.,  7,  Great  Dover  Street^  S.E.^  for  Adjustable  Shoe,  and 
Beating  Spring  Hinge  for  Swinging  Doors. 

CEOYDON,  1879. 

Adams,  B.,  7,  Oreat  Dover  Street^  S.E,y  for  Fanlight  Openers  and 
Casement  Fasteners.  ckoydon,  1879. 

Allen,  Thomas,  St  Augustine^ s  Parade^  Bristol^  for  Metallic  Tubular 
Bedsteads  and  Invalid  Bedrests.  STAf  fobd,  1878. 

Angell,  A.  T.,  London,  for  Air-tight  Man-hole  Door. 

ITEWCASTLE,  1882. 

Angell,  A.  T„  London^  for  Air-tight  Man-bole  Covers.  Glasgow,  1883. 
Antiseptic  Apparatus  Manufacturing  Co.  (Limited),  for  Bed  Cross 
Yellow  Fluid.  Newcastle,  1882. 

Arden,  Hill  &  Co.,  Birmingham,  for  Solid  Flame  Boiling  Stove. 

NEWCASTLE,  1882. 

Ball,  Ancell,  Spalding,  for  Folding  Invalid  Bed.  oboydon,  1879. 

Baitrum,   Harvey,    &    Co.,  London^  for  Ventilatorium    Waterproof 
Garments.  btaefobj),  1878. 

Beard,  Dent,   &  Hellyer,   21,  Newcastle  Street,    W.G.,  for  Artizan 
Closet.  CBOYDON,  1879. 

Beard,  Dent,  &  HeUyer,  21,  Newcastle  Street,  W,C,,  for  Ventilating 
Drain  Syphon.  cboydon,  1879. 

Billington  Bros.,  Liverpool,  for  Spring  Mattresses.       Glasgow,  1883. 

Binnie,  J.,  Oartcosh,  Glasgow,  for  Salt-glazed  Fire-clay  Sewer  Pipes. 

GLASGOW,  1883. 

Bird,  Peter  Hinckes,  1,  Norfolk  Square,  N.W.,  for  Metbod  of  Cost- 
less Ventilation.  cboydon,  1879. 

Bird,  Peter  Hinckes,  1,  Norfolk  Square,  N.W,,  for  Large  Legible 
Spirit  Thermometer.  exeteb,  1880. 

Bowden,  William,  London,  for  Automatic  Chariot  for  Children. 

NEWCASTLE,  1882. 

Brady    &    Martin,    Newcastle-upon-Tyne,  for   Central  Tube  Water 
Mattress.  Newcastle,  1882. 

Brady   &   Martin,  Newcastle-upon-Tyne,  for    Instruments   used   by 
Medical  Officers  of  Health.  Newcastle,  1882. 

Braithwaite  &  Co.,  Leeds,  for  Syphon  for  Water  Closet  Cisterns. 

CBOYDON,  1879. 

Branksea  Island  Pottery  Company  (Limited),  Pool,  Dorset,  for  Stone- 
ware Pipes.  EXETEB,  1880. 

British  and  Foreign  Mineral  Water  Company,  Glasgow,  for  Potash, 
Soda  and  Seltzer  Waters,  and  Lemonade.      Newcastle,  1882. 
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British  Sanitary  Company,  Glasgow^  for  Self- Acting  Earth  Closet. 

BXETEB,  1880. 
Brock,  W.  &  Co.,  177,  F(n'e  Street^  Exeter,  for  Bed  Best  with  Move- 
able Arms.  BXETEB,  1880. 
Brock,   William  &  Co.,  177,  Fore  Street,  Exeter,  for  "Nonsuch'' 
Adjustable  Chair.  bxeteb,  1880. 
Bray  &  Co.,  BlacJcman  Lane,  Leeds,  for  Improved  Qus  Burners. 

CBOYDON,  1879. 
Buchan,  W.  P.,  Glasgow,  for  Improved  Drain-pipe,  with  Access  Cover. 

NEWCASTLE,  1882. 

Buchan,  W.  P.,  Glasgow,  for  Disconnecting  Drain-trap. 

NEWCASTLE,  1882. 

Buchan,  "W.  P.,  Glasgow,  for  Disconnecting  Drain  Trap.  Glasgow,  1883 

Buchan,  W.  P.,  Glasgow,  for  Q-rease  Trap  for  Kitchen  Sinks. 

GLASGOW,  1883. 

Bussey  &  Co.,  Museum  WorJcs,  Peckham,  S.E,,  for  Patent  Spring 
Mattress.  cbotdon,  1879. 

Calvert,  F.  C,  &  Co.,  Bradford,  for  Improved  Vaporiser  for  Disin- 
fecting. .  EXETEB,  1880. 

Candy  &  Co.,  Newton  Abbot,  for  G-ranite  Vitrified  Bricks  and  Paving. 

EXETKB,  1880. 

Capper,  Son  &  Co.,  London,  for  Brian  Jones's  Joint  for  connecting 
Closet  with  Soil-pipe.  Newcastle,  1882. 

Carron  Company,  Falkirk,  for  Oombined  Close  Fire  and  Gras  Cook- 
ing Bange.  Glasgow,  1883. 

Carter  &  Co.,  Old  Refinery,  Bristol,  for  Preparations  of  Lime  Juice, 
Aromatic  Ginger  Ale,  and  Quinine  Tonic.  exetbb,  1880. 

Chorlton  &  Dugdale,  Manchester,  for  "Sun-light  Stove."  exeteb,  1880. 

Chorlton  &  Dugdale,  Manchester,  for  "  Invalids' "  Adjustable  Bed. 

EXETEB,  1880. 

Chorlton  &  Dugdale,  Manchester,  for  "  Excelsior  "  Ships'  Berth. 

GLASGOW,  1883. 

Clarke,  F.  W.,  Portable  Gas  Apparatus  Company  (limited),  GrecU 
Queen  Street,  W.C,  for  rortable  Gas  Apparatus  for  Manu- 
facturing Gt€k8  from  G-asoline.  cbotdon,  1879. 

Colman  &  Glendenning,  Norwich,  for  School  Desks  with  Shifting 
Seats.  STAPFOBD,  1878. 

Colman  &  G-lendenning,  Norwich,  for  Automaton  Seat  for  Drapers. 

EXETEB,  1880. 

Compostella  Fire-Light  Company,  Fenchurch  Street,  E.G.,  for  Compos- 
tella  Fire  Lights  for  Lighting  Fires.  staffobd,  1878. 

Constantine,  T.  J.,  Fleet  Street,  E.G.,  for  Devonshire  Cooking  Bange. 

EXETEB,  1880. 

Cooper,  H.  "W.  &  Co.,  London,  for  Glass  Eevolving  and  Sliding 
Ventilators.  Glasgow,  1883. 

Craig,  J.  &  M.,  Kilmarnock,  for  Buchan's  Trap.  bxeteb,  1880. 

Craig,  J.  &  M.,  Kilmarnock,  for  IVIaguire's  Cradle  Joint  for  Drain- 
pipes. NEWCASTLE,  1882. 

Craig,  J.  &  M.,  Kilmarnock,  for  Buchan's  Drain-trap  and  Drain- 
pipes, with  Access  Cover.  Newcastle,  1882. 
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Craig,  J.  &  M.,  KilTnamoeh,  for  White  Enamelled  Fire-Clay  Sinks. 

NEWCASTIiB,  1882. 

Craig,  J.  &  M.,  KUmamock^  for  Stoneware  Disconnecting  Traps. 

GLASGOW,  1883. 

Craig,  J.  &  M.,  KUmamock,  for  White  Enamelled  Sinks. 

GLASGOW,  1883. 

Cregeen,  H.  S.,  Bromley^  for  Air  Inlet  Head  for  Drain  Ventilation. 

NEWCASTLE,  1882. 

Davis,  Joseph  <&  Co.,  London^  for  New  Oven  Pjrrometer. 

NEWCASTLE,  1882. 

Dinning  &  Cooke,  NewcastU^uponnTynej  for  Cast  Iron  Channels  for 
Stable  Drainage.  Newcastle,  1882. 

Dinning  &  Cooke,  NewcasiUrupori-Tyney  for  Gborge's  Calorigen. 

NEWCASTLE,  1882. 

Dinning   &  Cooke,  Newcastle-upon-Tyne,  for  Jennings's  Universal 

Shampooing  Apparatus.  Newcastle,  1882. 

Dinning  &  Cooke,  Netvccutle-upon-Tyne^  for  Grates,  Mantel-pieces, 

and  Over-mantels.  Newcastle,  1882. 

Doulton  &  Co.,  Lambeth^  Landan,  for  Decorative  Tiles  for  Covering 

Walls  and  Floors.  ceotdon,  1879. 

Doulton  &  Co.,  Lambeth,  London,  for  Disconnecting  G-uUj,  with  back 

and  side  Entrances  and  iron  grating.  cbotdon,  1879. 

Doulton  &  Co.,  Lambeth,  London,  for  Economical  Flush-Out  Closet. 

EXETEB,  1880. 
Doulton    &   Co.,  London,  for  Anti-Percussion  High-pressure   Bib 

Valves.  NEWCASTLE,  1882. 

Doulton  &  Co.,  London,  for  Bath  Locking  Yalves,  for  preventing 

waste  of  water.  Newcastle,  1882. 

Doulton  &  Co.,  London,  for  Latham's  Flap  Valve.    Newcastle,  1882. 
Doulton  &  Co.,  London,  for  Joint  for  Dnun-pipes. 

NEWCASTLE,  1882. 

Doulton  &  Co.,  London,  for  Beversible  Inlet  G-uUy,  with  Dished 
Stoneware  Cover  and  Iron  G-rating.  Newcastle,  1882. 

Doulton  &  Co.,  London,  for  Flush-out  Closet.  Newcastle,  1882. 

Doulton  &  Co.,  London,  for  Tip-up  Lavatory  Basin.   Newcastle,  1882. 

Doulton  &  Oo.,  Lambeth,  London,  for  ^'  Lambeth  "  Trough  Closet  with 
Automatic  Flush  Tank.  Glasgow,  1883. 

Doulton  &  Co.,  Lambeth,  London,  for  "  Lambeth  "  Flush-out  Closet. 

GLASGOW,  1883. 

Doulton  &  Co.  Lamheth,  London,  for  Silicon  Tread  for  Steps. 

GLASGOW,  1883. 

Durand  Claye,  A.,  Paris,  for  Drawings  and  Books  Belating  to  Dis- 
posal of  Sewage  in  Paris.  Glasgow,  1883. 

Edmunds,  J.,  London,  for  Currie  Powders.  Newcastle,  1882. 

Edwards,  J.  C,  Trefynant,  Buabon,  for  Dean's  External  Drain  Traps, 
with  moveable  receptacle.  cbotdon,  1879. 

EUison,  J.  E.,  Leeds,  for  *^  Iladiator ''  Ventilator,  with  Screw  Action. ' 

GLASGOW,  1883. 

Evans  &  Co.,  Wrea:ham  for  Zoedone.  (Patentee  David  Johnson,  f.cs.) 

OBOTPON,  1879. 


(44)  APPBITDIX. 

Fell,  J.  &  Co.,  WolverJiamptan,  for  Clark's  Anti-splash  Tip-up  Lava- 
tory Basin.  netvcastlb,  1882. 
Fell,  J.  &  Co.,  WolverTiamjptony  for  Smith's  Cast  Lead  Sjphon  Traps. 

17EWCASTLB,  1882. 

Fell,  J.  &  Co.,  Wolverhampton,  for  Water-taps.        mffwCASTLB,  1882. 

Finch  &  Co.,  181,  High  Holbom,  W.C.,  for  Large  Waj  Waste  Plug, 

with  Protective  Cover.  ceotdok,  1879. 

Forrest,  William,  NewcasiU-upon-Tyne,  for  The  Albo  Carbon  Light. 

NSWCASTIiB,  1882. 

Fry,  J.  S.  &  Sons,  Union  Street^  Bristol^  for  Cocoa  Extract  and  Pre- 
parations of  Chocolate.  exsteb,  1880. 
Gandy,  M.,  Liverpool,  for  Cotton  Machine  Belting.      Glasgow,  1883. 
Grandy,  M.,  Liverpool,  for  Steil's  Fastener  for  Machine  Belting. 

GLASGOW,  1883. 

Gardner,  A.  &  Son,  Glasgow,  for  Spring  Mattress.  Glasgow,  1883. 
Gardner,  A.  &  Son,  Glasgow,  for  rarquet  Flooring.  Glasgow,  1883. 
Garton  &  King,  Exeter,  for  Vowel  E.  Bradford's  Family  Washing 

Machine.  exbxeb,  1880. 

Gilbert,  E.  &  A.  E.,  Broughiy  Ferry,  Forfarshire,  for  Improved  Seat 

for  Water  Closets.  Glasgow,  1883. 

Gillow  &  Co.,  Oxford  Street,  W.,  for  lavatory.  stafpom),  1878. 

Groves,  E.  K.,  Bristol,  for  Self-acting  Sick  Bed.  Glasgow,  1883. 

Grosvenor,  F.,  Glasgow,  for  Stoneware   Chums.  Glasgow,  1883. 

Gulliver  &  Co.,  Aylesbury,  for  Lemonade,  Lime  Juice,  and  Ginger 

Ale.  CBOYDON,  1879. 

Hamilton,  y^ ,,  Brighton,  for  Invalid  "  Grasshopper"  Couch. 

STAFFORD,  1878. 

Hamilton,  William,   Brighton,  for  Invalid  "   Grasshopper "  Couch. 

ITEWCASTLB,  1882. 

Hammond  &  Hussey,  High  Street,  Croydon,  for  Homibrook's  Catch- 
ment Grating  for  Steep  Gradients.  obotdon,  1879. 
Hancock,  F.  &  C,  Dudley,  Worcester,  for  New  Propellor  Chum. 

EXETEB,  1880. 
Hancock,  F.  &  C,  Dudley,  Worcester,  for  Dough  Eiieading  Machine. 

KXETEB,  1880. 
Hancock,  F.  &  C,  Dudley,  for  Machine  for  Washing  and  Peeling 

Potatoes.  KEWGASTLE,  1882. 

Harriman,   W.,   &    Co.,  BlaydonruponrTyne,  for  Fowler's   Water- 
closet.  NEWCASTLE,  1882. 

Harrison.  T.  Harnett,  Liverpool,  for  Iron  Basket  Sewage-strainer. 

GLASGOW,  1883. 

Hayward,  Tyler  &  Co.,  London,  for  Shower  and  Douche  Bracket. 

ITBWCASTLB,  1882. 

Headley  &  Sons,  Cambridge,  for  Hose  Bieel.  ceotdoit,  1879. 

Henderson,  Osbert,  Glasgow,  for  Albo-Carbon  light. 

GLASGOW,  1883. 

Henderson,  Osbert,  Glasgow,  for  Pendulous  Food  Warmers. 

GLASGOW,  1883. 
Heron,  T.,  Manchester,  for  Duplex  Burner.  Newcastle,  1882. 

Hilliard,  W.  B.  &  Sons,  Glasgow,  for  Isolating  Curtain.  Glasgow,  1883. 
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Hilliard,  W.  B.  &  Sons,  Glasgow^  for  Bum  and  Wound  Boxes. 

GLASGOW,  1883. 
Hill  &  Hey,  Halifax^  for  Double  Current  Ventilators. Glasgow,  1883. 
Hilton,  W.  H.,  Leamington,  for  various  Inventions  for  Promoting 
Domestic  Economy.  btapfoed,  1878. 

Hutchinson,  A.  &  Co.,  Oreat  Winchester  Street,  B.C.,  for  India  Bubber 
Gas  Tubing.  bxsteb,  1880. 

Hydes  &  Winfield,  Sheffield,  for  Tortoise  Slow  Combustion  Stoves. 

GLASGOW,  1883. 
Hydes  &  "Winfield,  Sheffield,  for  Tortoise  Laundry  Stove. 

GLASGOW,^  1883. 
Hygienic  Stove  and  Grate  Company,  15,  Peel  Buildings,  Birmingham, 
for  "  Eagle ''  Sanitary  Trap,  for  superseding  Bell  Traps, 

CBOTDON,  1879. 
Irvine  &  Co.,  Gateshead,  for  Mustard.  irBWCASTUS,  1882. 

Jennings,  G.,  Stangate,  London,  for  *'  Artizans  Dwellings  Sink." 

CBOTDON,  1879. 
Jennings,  G.,  Stangate,  London,  for  Universal  Shampooing  Apparatus. 

OBOTDON,  1879. 

Jewsbury  &  Brown,  Manchester,  for  Seltzer  Water,     stafpobd,  1878. 

Jeyes'  Sanitary  Compound  Company,  Bishopsgate  Street,  E,C.,  for 

Jeyes'  Perfect  Purifier.  cbotdon,  1879. 

Jeyes' Sanitary  Compound  Company ,Zo»MZon,  for  Jeyes'  Perfect  Purfier. 

NEWCASTLE,  1882. 

Jeyes'  Sanitary  Compound  Co.,  London  and  Glasgow,  for  Jeyes'  Dis- 
infecting Fluid.  GLASGOW,  1883. 

Kirsop  &  Co.,  Newceude-upon'Tyne,  for  Paragon  Washing  Machine, 
with  Canadian  Washer.  Newcastle,  1882. 

Kite,  C.  &  Co.  London,  for  Outlet  Ventilator.  Newcastle,  1882. 

Kite,  C.  &  Co.,  London,  for  Noiseless  Chimney  Breast  Outlet  Venti- 
lator. GLASGOW,  1883. 

Kite,  C.  &  Co..  London,  for  Wall  Inlet  Ventilator.       Glasgow,  1883. 

KneU,  U.,  77,  F(yre  Street,  E.G.,  for  "  Imperial"  Ventilating  Window. 

CBOTDON,  1879. 

Ladies'  Sanitary  Association,  Bemers  Street,  W.,  for  Publications. 

STAFFOBD,  1878. 

Larmouth,  Thomas  &  Co.,  Salford,  for  Dual  Desk,  with  Separate 
G^angway  Seat.  stapfobd,  1878. 

Leggott,  W.  &  E.,  Bradford,  for  Opener  for  Fanlight.     Glasgow,  1883. 

Leoni,  S.  &  Co.,  Strand,  W,C.,  for  "Eheometer"  Street  Lamp 
Eegulator,  staffobd,  1878. 

Lewis,  Mrs.  A.,  Manchester,  for  Tin  Cooking  Utensils,    cbotdon,  1879. 

London  Necropolis  Company,  iSfraiwf,  W,C,,  for  "Earth  to  Earth" 

Coffins.  STAFFOBD,  1878. 

McCallum,  J.  B.,  Stafford,  for  Improved  Non- Absorbent  Tub  or  Pail 
Van.  BXETEB,  1880. 

McGeoch,  W.  &  Co.,  Glasgow,  for  Dew's  Close  and  Open  Fire  Cook- 
ing Range.  Glasgow,  1883. 

Maguire  &  Son,  Dublin,  for  Dr.  Scott's  Disinfecting  Apparatus. 

NEWCASTLE,  1882. 
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Maignen,  P.  A.,  20  &  23 j  Great  Tower  Street,  E.G.,  for  "Bijou  " Filtre 

.    Eapide.  etbtes,  1880. 

Maignen,  P.  A.,  20  k  23,  Great  Toiver  Street,  ^.C,  for  Improved  FOtre 

Bapide.  Newcastle.  1882. 

Haling,  C.  T.,  Newcastle^pon-Tyne,  for  Sanitary  Earthenware. 

NEWCASTLE,  1882. 

Maling,  C.  T.,  NewcasiU^pon-Tyne,  for  Lavatory  Basin  with  Flushing 
Bim.  NEWCASTLE,  1882. 

Manlove,  Alliott,  Fryer  &  Co.,  Nottingham,  for  Lyon's  Disinfector. 

NEWCASTLE,  1882. 

Mather  k  Armstrong,  NewcasUe^uponrTyru,  for  Hink's  Duplex  Lamp, 
with  Extinguisher.  Newcastle,  1882. 

Mather  &  Armstrong,  NewcagfU^ponrTyne,  for  Steam  Heating  Ap- 
paratus, combining  heating  and  ventilating. 

NEWCASTLE,  1882. 

Mitchell,  James,  NevocasiU^uponrTyne,  for  Mitchell's  Steam  Washer. 

NEWCASTLE,  1882. 

Morrison,  "W.  B.,  Glasgow,  for  "  National "  Water  Closet. 

GLASGOW,  1883. 

Murton,  H.  A.,  Newcastle-upon-Tyne,  for  Lidiarubber  Vessels  for 

hospital  use.  Newcastle,  1882. 

Nailsworth  Foundry  Company,  Bristol,  for  Morgan's  Stench  Exhaust. 

NEWCASTLE,  1882. 

Newry  Mineral  Water  Company  (Limited),  Liverpool,  for  Ginger  Ale 
and  Lemonade.  cbotdon,  1879. 

Gates  &  Green,  Horley  Green  Fire  Clay  Works,  Halifax,  for  Drain- 
cleaning  Bods,  and  Stoneware  Horse  Manger. 

BTAFPOBI),  1878. 

Onions,  J.  C,  (Limited),  Birmingham,  for  Moser's  Self-Acting  Diy 
Closet.  CEOTDON,  1879. 

Parker,  J.,  Woodstock,  for  Dry  Earth  Commode  without  Separator. 

EXETEB,  1880. 

Patent  Victoria  Stone  Company,  Kingsland  Boad,  E,,  for  Artificial 

Fennycook  Patent  Glazing  and  Engineering  Co.,  Glasgow,  for  Glanng 
Stone  Tubes.  cbotdon,  1879. 

without  Putty.  Glasgow,  1883. 

Potts  &  Co.,  Handsworth,  Birmingham,  for  Edinburgh  Air-Chambered 
Sewer  Trap.  staffobd,  1878. 

Pritchett,  G.  E.,  20,  Spring  Gardens,  S.W.,  for  Warming  and  Ven- 
tilating Appliances.  staffobd,  1878. 

Pritchett,  G.  E.,  20,  Spriftg  Gardens,  S.  W.,  for  Thermometrical  Li- 
struments.  staffobd,  1878. 

Pritchett,  G^  E.,  20,  Spring  Gardens,  S.W.,  for  Barometrical  and 
Thermometrical  Instruments.  obotdon,  1879. 

Pritchett,  G.  E.,  20,  Spring  Gardens,  S.  W.,  for  Corrugated  Iron  Hot- 
Water  Warming  Appliances.  exsteb,  1880. 

Pritchett,  G.  E.,  20,  Spring  Gardens,  S.W.,  for  Improvements  in 
Thermometrical  and  Barometrical  Instruments,  exbteb,  1880. 

Eansome,  S.  E.,  A  Co.,  10,  Essex  Street,  W.C.,  for  "Milwaukee** 
Glass  Lantern  or  Hurricane  Lantern.  cbotdon,  1879 
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fiimington  Bros.  &  Co.,  NewcasiU-upimrTyney  for  Dean's  GuUj  Trap. 

NEWOASTLB,  1882. 

Bimington  Bros.  &  Co.  NeiwcasiU-upon-Tyne^  for  Enamelled  Fire  Claj 

Bath.  NEWCASTLE,  1882. 

Boss,  W.,  OUuffow,  for  Improved  Paragon  Valve.  olasoow,  1883. 
BufiEardA  Co.,  Clay  WarJcs^  Stourbridge,  for  Porcelain  Baths,  moulded 

and  glazed  in  one  piece.  staffobd,  1878. 

Salmon,  Barnes  &  Co.,  Diversion,  for  Bevolving  Shutters  with  Balance 

"Weight  Motion.  exeteb,  1880. 

Selig,  Sonnenthal  &  Co.  (Limited),  Lambeth  HiU,  Queen  Victoria  Street, 

E.G.,  for  Safety  Belt  Shippers.  oeotdoh,  1879. 

Shanks  &  Co.,  Glasgow,  for  Cast  iron  Bath.  Glasgow,  1883. 

Shanks  &  Co.,  Glasgow,  for  Porcelain  Lavatories,  with  moveable  caps 

for  access  to  fittings.  Glasgow,  1883. 

Shanks  &  Co.,  Glasgow,  for  '*  Eureka  "  Spray  and  Plunge  Bath. 

GLASGOW,  1883. 

Sharp,  C.  H.  &  Co.,  High  Holhom,  E.G.,  for  Ornamental  Inlet  Ven- 
tilators. EXETEB,  1880« 

Sharp,  Jones  &  Co.,  Bourne  Valley  Pottery,  Poole,  Dorset,  for  Bock 
Concrete  Tubes.  oboxdok,  1879. 

Shone,  Isaac,  Wrexham,  for  Pneumatic  Liquid  Ejector. 

STAFFOBD,  1878. 

Silicated  Carbon  Filter  Company,  Battersea,  tor  Silicated  Carbon 
Double  Chambered  Table  Filters.  exeteb,  1880. 

Silicated  Carbon  Filter  Company,  London,  for  Silicated  Carbon  Filteir- 
ing  Material.  Newcastle,  1882. 

Sinclair,  J.,  104,  LeadenhaU 'Street,  E.G.,  for  Chemical  Fire  Extermi- 
nator. *  CBOTDOK,  1879. 

Skinner,  G.  H'.,  13,  North  Street,  Exeter,  for  Seltzer,  Soda  and  Potash 
Waters,  and  Orange  Quinine  Tonic.  exeteb,  1880. 

Smith,  Elder  &  Co.,  London,  for  Sanitary  Publications. 

NEWCASTLE,  1882. 

Smith,  Elder  &  Co.,  London,  for  Sanitary  Publications. 

GLASGOW,  1883. 

Smith,  James,  Liverpool,  for  Open  Orate  for  consuming  Smoke. 

NEWCASTLE,  1882. 

Snell,  H.  Saxon,  Southampton  Buildings,  for  Thermhydric  Ventilating 

Hot-Water  Open  Fire  Orate.  stapfobd,  1878. 

Stephan,  J.  A.,  Worcester,  for  Carbonised  Iron  Stone  Mound  Filter 

for  Water.  exeteb,  1880. 

Stewart,  J.,  Sen.,  Glasgow,  for  Disconnecting  Chamber  for  House 

Drains,  with  open  Stoneware  Channels.  Glasgow,  1883. 

Stidder  &  Co.,  50,  Southwarh  Bridge  Boad,  S.E.,  for  Swivel,  Lock 

Plug,  and  Overflow  for  Sink.  cbotdon,  1879. 

Stiff,  James  &  Sons,  Lambeth,  London,  for  Weaver's  Ventilating  Sewer 

Air  Trap.  statfobd,  1878. 

Straker  &  Love,  NewcasiU^^poTirTyne,  for  Large  Fire-clay  Drain-pipes. 

NEWCASTLE,  1882. 

Stretton,  S.,  Kidderminster,  for  Folding  Bier  and  Car  for  Simplifying 
Funerals.  cboydon,  1879. 
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Thomasson  &  Key,  Worcester,  for  Cup  Grating  for  Sinks. 

NEWCASTLE,  1882. 

Thorn  &  Co.,  Stafford,  for  Artificial  Stone  Filters,  for  Cleansing  Rain 
Water  for  Domestic  Use.  staffobd,  1878. 

Thombum,  William,  Borough  Bridge,  for  Tubular  Calorif er  for  Green- 
houses. NEWCASTLE,  1882. 

Townsend  &  Co.,  Newcastle-uponrTyne,  for  China  Cups  and  other 

Vessels  for  Invalid  use.  Newcastle,  1882. 

Tylor,  J.  &  Sons,  2,  NewyaU  Street,  KC,  for  "  Clear  Way**  Eegulator 

Valve  Water  Closet,  without  overflow  communicating  with 

Valve  Box.  bxbteb,  1880. 

Tylor,  J.  &  Sons,  2,  Newgate  Street,  B.C.,  for  Improved  Enamelled 

Iron  Slop  Sink,  with  Eegulator  Supply  Valve. 

exetee,  1880. 
Tylor,  J.  &  Sons,  2,  Newgate  Street,  B.C.,  for  Improved  Full- Way  Stop 

Valve.  EXETEB,  1880. 

Tylor,  J.  &  Sons,  2,  Newgate  Street,  KO.,  for  "Waste  Not "  Regulator 

Valve.  EXETEB,  1880. 

Tylor  J.  &  Sons,  London,  for  Hospital  Slop  Sink,  with  Waste-not 

Regulator  Valve.  Newcastle,  1882. 

Tylor,  J.  &  Sons,  London,  for  Bath  Locking  Valves  for  preventing 

waste  of  water.  Newcastle,  1882. 

Tylor,  J.  &  Sons,  London,  for  Flushing-rim  Lavatory   Basin,  with 

Quick  Waste.  Newcastle,  1882. 

Tylor,  J.  &  Sons,  London,  for  Flush-out  TJrinal  Basin. 

NEWCASTLE,  1882. 

Tylor,  J.  &  Sons,  London,  for  Joint  for  Lead  Pipes. 

NEWCASTLE,  1882. 

Tylor,  J.  &;  Sons,  London,  for  Terry's  Pedal-action  for  Water-closets. 

NEWCASTLE,  1882. 

Tylor,  J.  &  Sons,  London,  for  Waste-not  Regulator  Valve. 

NEWCASTLE,  1882. 

Vernon's  Patent  China  and  Glass  Company,  London^  for  Noiseless 
Ware.  Glasgow,  1883. 

Walker,  Tumbull  &  Co.,  FalJcirh,  for  Simplex  Cooking  Range. 

GLASGOW,  1883. 

Waller,  Thomas,  47,  I^sh  Street  ffUl,  RC,  for  Cooking  Stove  with 
Warm- Air  Chamber.  cbotdon,  1879. 

Walton,  F.  &  Co.,  London,  for  "Lincrusta  Walton." 

GLASGOW,  1883. 

Watson,  Henry  &  Son,  Newcastle-^pon'Tyne,  for  "  National "  Water- 
closet.  NEWCASTLE,  1882. 

Watson,  Henry  &  Son,  Newcastle-upon-Tyne,  for  Waste-preventing 
Flushing  Syphon.  Newcastle,  1882. 

Watson,  Henry  &  Son,  Neivcastle-^porirTyne,  for  "  Crown  "  Cottage 
Water-closet.  Newcastle,  1882. 

White,  William,  Abergavenny,  for  Hygeian  Rock  Building  Composi- 
tion. NEWCASTLE,  1882. 

Webster  &  Co.,  NottingJiam,  for  Webster's  Photometer. 

CBOTDON,  1879. 
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Wenham  &  Co.,  Church  Street^  Croydon^    for  Boyle's  MicarValved 
Outlet  Ventilator.  ceotdoit,  1879. 

WDlcock  &  Co.,  BurmantoftSf  Leeds,  for  Fire-Clay  Sanitary  Sinks, 
and  Water  Troughs.  cbotdon,  1879, 

Willey  &  Co.,  Exeter^  for  Gaseliers  and  Gas  Brackets,     exeteb,  1880. 

Wippell  Bros.  &  Eow,  231,  High  Street,  Exeter,  for  Bansome's  Arti- 
ficial Stone  Air  Brick.  bxstbb,  1880. 

Wippell  Bros.  &  Eow,  231,  ffiffh  Street,  Exeter,  for    Conservatory 
Boiler,  with  Hot- Water  Pipe.  £X£teb,  1880. 

Wippell  Bros.  &  Eow,  231,  Eigh  Street,  Exeter,  for  Cottage  Eange. 

EXETBS,  1880. 

Wippell  Bros.  &  Eow,  231,  High  Street,  Exeter,  for  Chappuis  Day- 
light Eeflector.  exeteb,  1880. 

Wippell  Bros.  &  Eow,  231,  High  Street,  Exeter,  for  Femby's  "Paragon" 
Camp  Furniture.  exeteb,  1880. 

Wippell  Bros.  &  Eow,  231,  High  Street,  Exeter,  for  Improved  House- 
maid's Box  with  Sifter.  exeteb,  1880. 

Wright  &  Stevens,  for  Syphon  Flushing  Cistern.      Newcastle,  1882. 

Wright,  John  &  Co.,  Birmingham,  for  **  Cosey  "  Portable  Open  Gtw 
Fire,  with  Platinum  Wire  and  Asbestos  Packing. 

fewcastlb,  1882. 
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PAPERS  AND  ADDRESSES  READ  AT  THE  CONGRESSES  OF  THE 

INSTITUTE. 

PEESIDENT'S  ADDEESS. 

B.  W.  KiCHABDBON,  M.D.,  p.E.s.  A  Theory  as  to  the  Natural  or 
Glandular  Origin  of  the  Contagious  Diseases. 

LBAMINOTOir,  1877 

E.  Ghadwiok,  o.b.  The  need  of  reform  in  the  Administrative 
Organisation  of  the  Sanitary  Service,  with  special  reference 
to  the  Appointment  of  Medical  Officers  of  Health. 

STAPFOBn,  1878. 

B.  W.  BioHABDSON,  M.D.,  p.B.B.  Salutland,  an  Ideal  of  a  Healthy 
People.  CBOTDON,  1879. 

Eabl  Fobtesgub.     Address  to  Congress.  exeteb,  1880. 

Captaik  Douglas  Q-alton,  b.b.,  c.b.,  d.cl.,  p.b.8.  Address  to  the 
Congress.  nbwcastlb-upon-tynb,  1882. 

Pboebssob  G-.  M.  Humfhbt,  m.i).,  r.B.s.    Address  to  the  Congress. 

GLASGOW,  1883. 

ADDEESSES  to  SECTIONS. 

Sib  Antoiteo  Bbadt.        President  Section  III.    Exbteb,        1880. 
Db.AlfbbdCabpbntbb.  „  „  I.    Cbotdon,     1879. 

Pbof.  F.  S.  B.  p.  db  „  „  I.    ExBTKB,        1880. 

ChaUMONT,  M.D.,  P.B.S. 

Dbitnis  Emblbton,  M.D.,       „  „  I.    Newcastle,  1882. 

Pbop.  W.  T.    Gaibdnbb,      „  „  I.    Glasgow,     1883. 

K.I).,   LL.D. 

Capt.  Douglas  Galtow,  „  „        II.     Ceotdon,     1879. 

B.B.,  C.B.,  F.B.S. 

Abthub  Mitchell,  m.a.,       „  „       III.    Newcastle,  1^882. 

M.D.,  LL.D.,  F.B.S. 
E.   EaWLINSON,   C.B.  „  „  n.      ExETEB,  1880. 

Pbof.  Hbnet  Eobinson,        „  „        11.    Newcastle,  1882. 

M.IN8T.C.E. 

E.  Angus  Smith,  m.d.  „  „  III.  Glasgow,  1883. 

Pbof.  T.  Eogeb  Smith,  „  „  II.  Glasgow,  1883. 

f.b.i.b.a. 

G.  J.  STMOifs,  P.B.S.  „  „  m.  Cbotdok,  1879. 


ADAMS,  J.,  M.D.      Disinfection.  Glasgow,  1883. 

Adams,  Miss  Rosb.      Woman's  Work  in  relation  to  Sanitary  Science, 

LEAMINGTON.   1877. 

Agnbw,  Thomas,  f.g.s.      Possibility  of  a  Subterranean  Supply  of  Water 
being  found  in  Exeter.  bxbtbb,  1880. 


APFBHDIX.  (^1) 

Ablibob,  J.  T.,  vj>.,  FJt.OJP.  Some  Hygienic  Oonditioiis  of  the  Pottery 
Manufacture.  Stafford,  1878. 

ABMSTRONa,  H.  E.,  M.B.0.8.  Sketch  of  the  Sanitary  History  of  Newcastle- 
upon-Tyne.  NEWCASTLE-UPON-TYNB,  1882. 

BALBIRNIE,  John,  m.a.,  m.d.  The  best  mode  of  replacing  the  Rookeries 
and  Effete  Tenements  lately  removed  by  the  Corporation  of  London. 

STAFFORD,  1878. 

BAI.BIBNIE,  John,  ic.a.,  m.d.  On  the  necessity  for  an  Improved  System  of 
Yentilatinff,  Heating,  and  Cooling  Crowded  Human  Habitations  or 
Places  of  Assembly;  especially  in  Hot  Seasons  or  Climates. 

CROYDON.  1879. 

Babtlbtt,  H.  C,  ph j>.,  F.G.S.      Water  for  Domestic  Use. 

LBAMINQTON,  1877, 

Bartlett,  H.  C,  PH.D.,  F.c.s,      The  Chemistry  of  Dirt.        Stafford,  1878. 
Bartlett,  H.  C,  ph.d.,  r.cs.     Lecture  te  Working  Classes,     bxeter,  1880. 

Bartlett,  H.  C,  ph.d.,  f.cs.  On  the  Influence  of  Minute  Suspended  Matter 
on  Health :  its  Detection,  Collection,  and  Examination. 

NEVCASTLE-UPON-TYNE,  1882. 

Baylby,  Joseph  S.,  mjei.g.8.     Sanitary  condition  of  Leamington. 

LEAMINGTON,  1877. 

Birch,  B.  W.  Pxbbobinb,  m.in8T.cje.     Facts  upon  Sewage  Farming. 

STAFFORD,  1878 

Bird,. Peter  Hinckbs,  f.r.c.s.  On  Simplicity,  Common  Sense,  and  In- 
telligent Supervision  in  Sanitary  Appliances.  croydon,  1879. 
BouLNOis,  H.  P.,  HJNST.C.B.  Sewcr^as  Annihilation.  exbter,  1880. 
Buchan,  W,  p.  Ventilation  of  Street  Sewers.  Glasgow,  1883. 
Burdett,  Henry  C.     The  Dwellings  of  the  Poor  in  Large  Towns. 

LEAMINGTON,  1877. 

Burdett,  Henry  C.  Thames  Water :  its  impurities,  dangers,  and  contami 
nations.    Remedy  suggested.  Stafford,  1878. 

Burdett,  Henry  C.      On  the  Unhealthiness  of  Public  Institutions. 

CROYDON,  1879 

Burdett,  Henry  C.  On  the  Necessity  and  Importance  of  Mortuaries  for 
Towns  and  Villages,  with  some  Suggestions  for  their  Establishment 
and  Management.  rxeter,  1880. 

Burdett,  Henry  C.    The  Unhealthiness  of  Public  Institutions. 

EXfiTER,  1880. 

Burdett,  Henry  C.,F.L.s.,F.s.s.    Middle-class  Dwellinga    Glasgow,  1883. 

CARPENTER,  Alf&ed,  m.d.      The  Lessons  taught  at  the  Exhibition.    • 

CROYDON,  1879. 
Carpenter,  Alfred,  m.d.    The  Sanitary  Aspects  of  Dress. 

NEWCASTLE-UPON-TYNE,  1882. 

Carpenter,  Alfred,  m.d.      Public  Health  a  Working  Man's  Question. 

GLASGOW,  1883. 

Carter,  B.  Brudenbll,  f.r.c.s.  The  Present  Possibilities  of  Sanita^ 
Legislation.  leamington,  1877. 

Chadwick,  Edwin,  c.b.,  and  Lawson  Tait.  Work  of  the  Birmingham.  Inter- 
ception Sub-Committee.  Leamington,  1877. 

Chadwick,  Edwin,  c.b.      On  the  reduction  of  Infantile  Mortality. 

CROYDON,  1879. 

Chadwick,  Edwin,  c.b.  On  the  Norma  of  Sanitation  in  the  School  Stages 
of  Life.  CROYDON,  1879. 

Chadwick,  Edwin,  c.b.      Circulation  or  Stagnation.  exbter,  1880. 

Chisholm,  J.      Eleven  Months  of  Cold  Weather.  croydon,  1879. 

Christie,  J.,  m.d.    Cholera  Epidemics:   Their  Etiology,  Modes  of  Diffusion, 

and  Preventiye  Measures.  Glasgow,  1883. 
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Clbndinnen,  W.  Ellis,  and  James  B.  M'Callum.  The  Sanitary  Defects 
of  Old  Towns,  and  Suggested  Remedies.  Stafford,  1878. 

Cole,  Sib  Henby,  e.cb.      Sanitary  GoK)peration.  staffobd,  1878. 

Coles,  W.  R.  E.      Smoke  Abatement.  Glasgow,  1883. 

Collins,  J.,  f.c.b.      The  Treatment  and  Utilization  of  Town  Refuse. 

GLASGOW,  1883. 

Collins,  H.  H.,  f.b.i.b.a.    The  House  that  .Tack  built.         Glasgow,  1883. 
CooPEB,  W.  J.,  and  Pbop.  Wanklyn.      A  new  Process  for  Testing  Air. 

STAFFORD,  1878. 

CoBDEN,  Qeo.  On  some  of  the  apparent  Influences  of  the  Weather  upon 
the  prevalence  or  otherwise  of  certain  classes  of  Disease. 

CBOYDON,  1879. 

CoBFiELD,  Pbof.  W.  H.,  M.A.,  M.D.,       On  Mistakes  about  Health. 

CBOYDON,  1879. 

CoBFiELD,  Pbof.  W.  H.,  m.a.,  m.d.      Sanitary  Fallades. 

CBOYDON,  1879. 

DAT,  Henby,  F.B.C.F.    Ozone  in  relation  to  Health  and  Disease. 

STAFFOBD,  1878. 

DB  Chaumont,  Pbof.  F.  S.  B.  F.,  m.d.,  f.b.s.  Influence  of  Climate  on 
Health.  leamington,  1877. 

DE  Chaumont,  Pbof  .F.  S.  B.  F.,  m.d.,  f.b.s.     Health  and  Good  Food. 

CBOYDON,  1879. 

DE  Chaumont,  Pbof.  F.  S.  B.  F.,  mj).,  f.b.s.  On  certain  points  with 
reference  to  Drinking- Water.  cboydon,  1879. 

DE  Chaumont,  Pbof.,  F.S.B  J".,  m.d.,  f.b.6.    On  the  Food  and  Energy  of  Man. 

NEWCASTLE-UPON-TYNE,  1882. 

Db  Cboix,  M.      Means  of  Preyention,  and  Cure  of  Hydrophabia. 

EXETEB,  1880. 

Denham,  W.  Hempson,  f.l.b.,  f.s.8.,  The  Sanitation  and  Draining  of  Towns, 
and  Disposal  of  Sewage.  cboydon,  1879. 

Denison,  Yen.  Abchdeacon.  Supply  and  Storage  of  Water    at    East 

Brent.  leamington,  1877. 

Dennis,  William,  mjnst.ce.  The  Works  in  Progress  for  the  Water 

Supply  of  Stafford.  staffobd,  1878. 

Denton,  J.  Bailey,  m.inst.ce.  Remarks  on  certain  points  in  the  Work  of 
the  Engineer,  which  have  a  direct  bearing  on  Public  Health. 

CBOYDON,  1879. 

DoMENiCHETTi,  R.,  M.D.  Notes  on  the  Water  Supply  of  the  Louth  Rural 
District.  exeteb,  1880. 

Dyke,  T.  J.,  f.b.c.s.      Missing  Links  in  the  Sanitary  Administratiye  Service. 

LEAMINGTON,  1877. 

EASSIE,  W.,  C.E.,  F.L.S.,  F.G.S.      Cremation— A  Sanitary  Institution. 

LEAMINGTON,  1877. 

Eassie,  W.,  C.E.,  F.L.8.,  F.G.S.  Demonstrations  of  the  various  systems  which 
have  been  adopted  in  late  Cremations  of  the  Human  Body. 

LEAMINGTON,  1877. 

Eassie,  W.,  c.e.,  f.l.s.,  f.g.s.  The  Effects  of  Growing  Vegetation  upon 
Human  Health.  leamington,  1877. 

Eassie,  W.,  c.e.,  f.l.8.,  f.g.s.   The  Sewerage  of  Ancient  Rome,  staffobd,  1878. 
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Town  and  Country  Houses  with  Grease  intercepting  Chambers  to 
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Ellice>Clabe,  E.  B.,  AJC.I.C.B.      The  Administration  of  Public  Health 
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Emptage,  D.  The  Merits  and  Demerits  of  various  forms  of  Water-Closets 
in  general  use.  Glasgow,  1883. 

FENZI,  Cavaliers  S.      Hygienic  Gymnastics  in  the  Dressing-room. 

GLASGOW,  1883. 

Foster,  G.  A.  On  the  Self-Providing  Sanitary  Capabilities  of  Isolated 
Middle-Class  Dwellings.  exeter,  1880. 

Francis,  Surgeon-Gen.,  C.  B.  The  Influence  of  efficient  S€mitation  in  the 
Prevention  of  the  Himalayan  Plague.  croydon,  1879 

QALTON,  Capt.  Douglas,  rjs.,  c.b.,  p.r.8.      Health  and  Good  Air. 

CROYDON,  1879. 

Geary,  Lieut.-Col.,  r.a.  The  advantage  of  Temperance  for  the  mainten- 
ance of  Military  Force.  Stafford,  1878. 

Geary,  Lieut.-Col.,  r.a.  The  special  provision  needed  for  the  mainten- 
ance of  Military  Force  by  distinct  Sanitary  Service  for  the  Army. 

STAFFORD.  1878. 

Grantham,  R.  B.,  m.inst.g.b.      Abattoirs.  sxeter,  1880. 

Grantham,  R.B.,  mjnst.ce.  The  Establishment  of  a  Library  for  a  Special 
Branch  of  Sanitary  Information  at  Newcastle. 

NEWCASTLE-UPON-TYNE,  1882. 

Green,  Burton.     Sewage  Disposal  and  Sanitary  Carbon. 

•  LEAMINGTON,  1877. 

HARDWICEE,  William,  mj>.    Public  Mortuaries  for  Large  Towns. 

STAFFORD,  1878. 

Harris,  A.  E.,  l.r.c.8.    Infantile  Mortality,     newcastle-upon-tyne,  1882^ 

Haviland,  Alfred,  m.r.c.s.      Geology  in  relation  to  Sanitary  Science. 

CROYDON,  1879. 

Henderson,  C.  J.      On  Heating  and  Ventilating.  croydon,  1879. 

Heron,  G.  A.,  m.d.  New  method  of  preventing  the  entrance  of  Sewer  Air 
into  houses.  Stafford,  1878. 

HiLDYARD,  Captain  R.  The  Influence  on  Sanitary  Progress  which  Medical 
Men  might  Exercise  in  their  Private  Practice. 

newcastle-upon-tyne,  1882. 

HoLDEN,  J.  Sinclair,  h.d.      Law  or  Caprice  in  Contagion. 

LEAMINGTON,  1877. 

HoNEYMAN,  John.     The  advantages  of  Low  Ceilings  in  Small  Houses. 

GLASGOW,  1883. 

JONES,  LiEUT.-CoL.,  v.c.      Sewage,  Sewerage,  and  Town  Refuse. 

LEAMINGTON,  1877. 

Jones,  Lieut.-Col.,  v.c.  The  paramount  importance  of  considering  economy 
in  all  measures  undertaken  for  Sewage  Disposal.      Stafford,  187H. 

Jones,  Lieut.-Col.,  v.c.      On  Sewage.  exeter,  1880. 

KERR,  Maj.-Gen.,  Lord  Mark,  C.B.  Notes  of  early  experiences  in  Army 
Sanitation.  Stafford,  1878. 

Kerr,  Norman,  m.d.,  p.l.s.  Preventible  Mortality.  The  Mortality  from 
Alcohol.  croydon,  1879. 

Kingzett,  F.  C,  P.CJ8.      On  Nature's  Hygiene.  croydon,  1879. 

KmsEY,  W.  Barnes.      Particulars  of  an  Artesian  Well  at  Thames  Haven. 

croydon.  1879. 

LATHAM,  Baldwin,  m.inst.c.e.,  f.g.s.      The  Influence  of  the  Movement 

of  Subterraneous  Water  on  Health.  Leamington,  1877. 


(54)  APPENDIX. 

Lake,  W.  C,  m  j>.      A  Century  of  Death  Bates  at  Teignmouth.  exeteb,  1881. 

Law,  Henby,  m.in8t.c.e.  The  natural  principle  which  should  determine 
the  boundaries  of  Drainage  Districts.  stapford,  1878. 

Laws,  W.  G,,  m.in8t.c  j.  Sewer  Ventilation,    nbwcabtle-upon-tyne,  1882. 

Lbdiabd,  H.  a.,  m.1>.    Arsenic  in  Domestic  Fabrics. 

NEWCASTLE-UPON-TYNE,  1882. 

Lee,  B.,  Junr.      Sanitary  Blunders,  and  Practical  Schemes  for  their  BemoYal. 

EXETEB,  1880. 
Lemon,  J.,  m.inst.c  js.    The  Separate  System  of  Drainage. 

NEWCASTLE-UPON-TYNE,  1882. 

LiEBNUB,  Capt.      Sewage  Disposal.  cboydon,  1879. 

Lucas,  Joseph,  f.o.s.      On  the  Quantitatiye  Elements  in  Hydrogeology. 

cboydon,  1879. 

MABSH,  LoBY,  M.T>.  The  Establishment  of  a  School  for  the  Technical  Teach- 
ing of  Sanitary  Science.  btaffobd,  1878. 

Mabsh,  Loby,  M.D.  On  the  Technical  Work  of  the  Sanitary  Institute  of 
Oreat  Britain.  cboydon,  1879. 

Mabtbn,  Hbnby  J.,  M.INBT.C.E.  Some  observations  with  respect  to  the 
Drainage  of  the  Populous  Manufacturing  Towns  situate  upon  the 
Drainage  Area  of  the  Biver  Tame  and  its  tributaries  north  of  Bir- 
mingham, and  as  to  the  means  to  be  adopted  to  prevent  the  present 
and  future  Pollution  of  that  Biver.  staffobd,  1878. 

Mabten,  Henby  J.,  M.INST.C.B.  The  works  projected  and  undertaken 
during  the  last  thirty  years  for  the  Supply  oi  the  principal  Towns  in 
the  County  of  Staffordshire  with  Water.  btaffobd,  1878. 

McCallum,  J.  B.,  and  W.  Ellis  Clendinnen.  The  Sanitary  Defects  of  Old 
Towns  and  Suggested  Bemedies.  btaffobd,  1878. 

Mellibb,  J.  C,  A.M.I.C.B.  The  necessity  for  employing  more  uniform  terms 
in  literature  relating  to  Sewage  Disposal.  btaffobd,  1878. 

MiLBOY,  Gavin,  m.d.,  f.b.o.p.  Leprosy,  and  its  prevention  by  Sanitary 
Means.  btaffobd,  1878. 

Moffat,  T.,  m.d.,  F.B.a.B.      Turpentine  and  Terebine.     Leamington,  1877. 

MoLYNEUx,  William,  F.a.8.      Biver  Inundations.  btaffobd,  1878. 

MoLYNEUX,  William,  f.g.b.      The  Water  Supply  of  Stafford. 

btaffobd,  1878. 

MONCXTON,  D.  H.,  M.D.  The  blindness  of  householders  to  the  Sanitary  Con- 
dition of  their  own  Houses.  btaffobd,  1878. 

MoNCXTON,  D.  H.,  M.D.      The  Periodical  Sanitary  Inspection  of  Houses. 

STAFFORD,  1878. 

MoNBON,  E.  The  advantages  of  the  separate  system  of  sewage,  with  special 
reference  to  the  Metropolis.  btaffobd,  1878. 

MuiB,  G.  W.  The  Sanitary  condition  of  Glasgow,  and  the  means  of  im- 
proving that  condition.  olaboow,  1888. 

NICHOLS,  F.      Infant  Mortality.  cboVdon.  1879. 

NouBBE,  W.  E.    Forty  Cases  of  Illness  following  Sanitary  Neglect. 

EXETEB,  1880. 

NouBSE,  W.  E.  On  the  Past  and  Present  Prevalence  of  Several  Diseases,  as 
Influenced  by  Food  and  by  House  Drainage.  exetkr,  1880. 

OGLE,  W„  M.D.,  F.B.C  J».      The  Preventive  System  of  Medical  Practice. 

btaffobd,  1878. 

Ogle,  W.,  m.d.,  f.b.cp.  Nurses:  How  to  make  them,  how  to  use  them, 
and  how  to  pay  them.  cboydon,  1879. 

Obmbby,  a.,  M.INBT.C.E.      Artificial  Collecting  Grounds  for  Water  Supply. 

BTAFFOBD,  1878. 

PEGGS,  J.  Wallace,  c.e.    The  Ventilation  of  Sewers.         olaboow,  1883 


APPBNDIX.  (55) 

Pebxins,  F.  p.  On  the  Amount  of  Organic  Impurity  contained  in  the 
Water  of  the  Eze.  exeter,  1880. 

Perkins,  F.  P.  On  the  Sanitary  Condition  of  Wells  in  Exeter  and  Neigh- 
bourhood. EXETER,  1^. 

Pii^ROw,  James,  u.inst.c.b.      On  the  Separate  System  of  Town  Sewage. 

STAFFORD,  1878. 

Porter,  T.  H.  The  Softening  and  Purification  of  Water  by  the  Process  of 
the  late  Professor  Clark ;  with  a  Notice  of  a  System  by  which  it  is 
rendered  more  generally  available.  croydon,  1879. 

Price,  John.    Industrial  Dwellings.  newcastle-upon-tyne,'i882. 

BAWLINSON,  Robert,  C3.,  Chief  Inspector  of  the  Eng.  Depart  of  the  Local 
Govt.  Board.      Sanitary  Science.  Stafford,  1878. 

Richardson,  B.  W.,  m.d.,  f.r.8.    The  constitution  and  function  of  a  Ministry 

of  Health  for  the  United  Kingdom.  Stafford,  1878. 

Richardson,  B.  W.,  m.d.,  f.rj9.     On  Health  at  Home.  croydon,  1879. 

Richardson,  B.  W.,  m.d.,  f.r.s.      Woman  as  a  Sanitary  Reformer. 

EXETER,  1880. 

Richardson,  B.  W.,  m.d.,  f.r.s.     The  Next  to  Godliness. 

NEWCASTLE-UPON-JTYNB,  1882. 

Richardson,  B.  W.,  mj>.,  f.r.s.      Felicity  as  a  Sanitary  Research. 

GLASGOW,  1883. 
Ridge,  J.  James,  m.d.      The  Relation  of  Alcohol  to  Bad  Sanitation. 

CROYDON,  1879. 

Robins,  E.  C,  f.s.a.  The  Oris^nal  Experiments  of  Dr.  Renk,  of  Munich,  with 
Sewer  Gas,  and  the  Mode  of  its  Exclusion  from  Dwelling  Houses. 

NEWCASTLE-UPON-TYNE,  1882. 

Robins,  B.  C,  f.s.a.  The  Disabilities  of  Inspectors  of  Nuisances,  and 
their  remedy.  Glasgow,  1883. 

Robinson,  Prof.  Henry,  m.in8tc.b.  Progress  in  Purifying  Sewage  bv 
Precipitation.  staffobd,  1878. 

Robinson,  Prof.  Henry,  m.inst.cb.     River  Pollution.      Glasgow,  1883. 

Russell,  J.  A.,  m.a.,  m.b..  Demonstration  on  the  passage  of  Gasses  through 
water  in  Traps— Lead  Pipes  corroded  by  Sewer  Gas— Samples  of 
improper  plumbing  taken  out  of  Houses.  leamington,  1877. 

RuBSELL,  J.  A.,  M.A.,  M.B.  The  necessity  of  Plumbers  and  Builders  posses- 
sing a  Competent  Knowledge  of  tne  Laws  of  Health  as  bearing  on 
their  renpective  occupations.  leamington,  1877. 

Russell,  J.  A.  m.a.,  m.b.      Food  and  Drink.  Stafford,  1878. 

Russell,  The  Hon.  F.  A.  Rollo.  The  Improvement  of  Climate  with  Slight 
Elevation.  newcastle-upon-tyne,  1882. 

SERGEANT,  Edward,  l^.cp.  The  Compulsory  Registration  of  Infectious 
Diseases,  with  special  reference  to  its  working  at  Bolton. 

STAFFORD,  1878. 

Scott,  Major-Gen.,  H.  Y.  D.,  r.e.,  c.b.,  f.r.8.  On  the  effects  of  the  long- 
continued  application  of  Sewage  Water  to  the  same  Land. 

croydon,  1879. 

ScoTT,  Major-Gen.,  H.  Y.  D.,  rjs.,  c.b.,  f.r.s.  Suggestions  on  the  CleaDsing 
of  Sewers.  exkter,  1880. 

Shone,  Isaac,  assoc.  m.inst.ce.,  f.g.s.  The  New  Pneumatic  Sewerage 
System  as  compared  with  Captain  Liemur's  and  existing  Gravi- 
tation Systems.  Stafford,  1878. 

Simpson,  W.  J.,  m.d.      The  Geographical  Distribution  of  Phthisis. 

GLASGOW,  1883. 

Slade-Kin<^,  E.  J.,  M.D.      Sanitary  Work  in  English  Watering  Places. 

LEAMINGTON,  1877. 


(56)  APFBNDIX. 

Slads-Eino,  £.  J.,  M.D.    Notes  on  the  Spread  of  Diphtheria,    exbtbk,  1880 
Smith,  Angus,  ph.d.,  f.b.8.     The  Progress  of  Air-Testing,    staffobd,  1878. 
Smith,  S.  Pabsons,  m.k.q.oj».,  l.b.c.8.i.      The  Necessity  for  a  Permanent 
Registration  of  House  Drains.  cboydon,  1879. 

SoPBB»  William,  m.b.c.s.      The  Disinfection  of  Hospital  Drains. 

BTAPFOBD,  1878. 

SoPEB,  William,  m.b.c.8.    Disinfection  of  Excreta.  cbotdon,  1879. 

Stanley,  Wm.  P.,  f.r.met.80C.  Conditions  of  the  Water  Supply  of  Croy- 
don in  relation  to  its  Bainfall  and  Geology;  with  Suggestions  ror 
its  Sanitary  and  Profitable  Improvement.  cboydon,  1879. 

Stephens,  Henby  C,  f.cjs.      Observations  upon  Effective  Ventilation. 

CBOYDON,  1879. 

Stephenson,  F.  C.      On  the  Ventilation  of  Water  Mains.       exeteb,  1880. 

Stewabt,  J.,  Sen.  The  testing  of  Drain  and  other  Pipes  connected  with 
Dwellings,  together  with  the  Sanitary  condition  of  the  Walls  and 
adjacent  Sub-soil,  as  afifecting  the  healthy  condition  of  Houses. 

GLASGOW,  1883. 

Stbong,  H.  J.,  M.D.      Health  Out  of  Doors.  cboydon,  1879. 

Stbong,  H.  J.,  M  j>.  On  the  Importance  of  thorough  Ventilation  in  Dwel- 
lings. CBOYDON,  1879. 

Suthebland,  J.  Fbangis,  M.D.    Typhoid  Fever,  its  Origin  and  Prevention. 

GLASGOW,  1883. 

SwETB,  HOBACE,  M.D.      New  ArtesiAQ  Water  Supply  at  Leamington. 

LEAMINGTON,  1877. 

SwETE,  HoBACE,  M  D.  Interpretation  of  Water  Analysis  for  Drinking 
Purposes.  cboydon,  1879. 

Bymons,  O.  J.,  F.B.8.      Health  and  Pure  Water.  cboydon,  1879. 

Symons,  G.  J.,  F.B.8.  Some  Deficiencies  in  our  Knowledge  respecting 
Health  Resorts.  exeteb,  1880. 

TAIT,  Lawson,  F.B.C.S.  and  E.  Chadwick,  c.b.  Work  of  the  Birmingham 
Interception  Sub-Committee.  leamington,  1877. 

Thomson,  Oilbebt,  m.a.,  ce.  Notes  on  House  Sanitation  in  and  round 
Glasgow.  GLASGOW,  1883. 

TuBNEB,  Ebnest,  F.B.I.B.A.      Home,  Sweet  Home.         leamington,  1877. 

TuBNEB,  Ebnest,  f.b.i.b.a.      Hospitals  for  Infectious  Diseases. 

staffobd,  1878. 

VACHEB,  F.    On  Common  Lodging-House  Accommodation,    cboydon,  1879. 

WALLACE.  W.,  PH.D.,  F.B.S.E.  The  Comparative  Merits  of  Fine  and  Coarse 
Flour  as  Articles  of  Food.  Glasgow,  1883. 

Wallace,  W.,  ph.d.  f.b.s.e.    Some  Sanitary  aspects  of  House  Construction. 

GLASGOW,  1883. 

Wallis,  H.  Sowebby,  f.b.met.soc.      Bain  collected  from  Boofs  considered 

as  a  Domestic  Water  Supply  cboydon,  1879. 

Wanklyn,  Pbofessob,  and  W.  J.  CoopEB.       A  New  Process  for  Testing 

Air.  staffobd,  187o. 

Wabing,  Col.  G.  E.,  junr.      Sanitary  Engineering  in  America. 

staffobd,  1878. 

Wabing,  Col.  G.  E.,  junr.  The  Sewerage  of  Memphis,  United  States  of 
America.  exeteb,  1880. 

White,  W.,  f.s.a.      Treatment  of  Domestic  Sewage.        leamington,  1877. 

White,  W.,  f.8.a.      Water-Closet  Construction.  exeteb,  1880. 

Wilson,  G.,  m.a.,  m.d.      The  Past  and  Future  of  Sanitary  Science. 

LEAMINGTON,  1877. 


APFKTDIX.  (^7) 

Woodman,  J.,  f.b.c.s.      Exeter  Sanatorium,  with  a  few  remarks  on  the 
importance  of  early  isolation  in  cases  of  zymotic  diseases. 

EXETEB,  1880. 

Woodman,  W.  R.,  m.d.      The  Plan  adopted  in  St.  Thomas's,  Exeter,  for  dis- 
infecting the  Sewage  of  the  District.  sxstbb,  1880. 

Wbioht,  Dr.  S.  H.      The  case  of  Southport ;  an  illustration  of  the  Dangers 
which  threaten  the  existence  of  a  Health  Resort.       Glasgow.  1883. 

WyativEdgbll.  Rbv.  E.,  b.a.      The  Diminution  of  Insanity  which  took 
place  during  the  Political  Commotions  in  France,   lbamington,  1877. 

Wtatt-Edgbll,  Rev.  E.,  b.a.      Some  remarks  on  Hereditary  Influence. 

CROYDON,  1879. 

YATES,  Miss.    Bread  Reform.  newcastlb-upon-tyne,  1882. 

TouNG,  J.      Scavenging  of  Towns.  Glasgow,  1883. 


(58)  '  Aramrsix. 


PAPERS  AND  ADDRESSES  READ  AT  ANNIVERSARY  AND 

ORDINARY  MEETINGS. 


Bazalobtts,  Sib  Joseph,  cb.      Mode  of  Treating  Town  Sewage. 

March  14, 1877. 

BucKLAND,  Frank,  m.a.  The  Foliation  of  Riyers  and  its  Effects  upon  the. 
Fisheries  and  Water  Supply  of  Towns  and  Villages  {Annual  Address), 

Anniversary  Meeting,  1878. 

BuBDBTT,  Hbnby  C,  F.S.S.     The  AdminiHtration  and  Hygiene  of  British 
Hospitals.  Ordinary  Meeting,  February  15th,  1882. 

Cabpentbb,  a.,  K.D.    ilnauffural  Address.)    Ordinary  Meeting,  Dec  7, 1881 . 

Cobfibld,  Prof.  W,  H.,  mu..,  mj).  The  present  State  of  the  Sewage 
Question.  Ordinany  Meeting,  June  21st,  1881. 

Ck)BFiELD,  Prop.  W.  H.,  m.a.,  m.d.  The  Ck)nipulsory  Notification  of  Infec- 
tious Diseases.  Ordinary  Meeting,  July,  1883. 

Db  Chaumont,  Prof.,  m.d.,  p.ba  Modem  Sanitary  Science  {Annuai 
Address)  Anniversary  Meeting,  1881. 

Donaldson,  William,  m.a.,  h.inst.c.b.  On  the  Present  and  Future  Work 
of  Engineers  in  reference  to  Public  Health.  May  31st,  1877. 

Easbib,  W.,  C.B.,  F.L.8.,  F.O.8.  The  Relationship  between  Geology  and  Sanita- 
tion.   {Annual  Address,)  Anniversary  Meeting,  1883. 

Galton,  Capt.  Douglas.,  rjb.,  C3.,  f.r.s.  On  the  Preventible  Causes  of 
Impurity  in  London  Air.  fAnnual  Address,)  Anniversary  Meeting 
1880. 

Gabdnbr,  G.  F.  The  Necessity  for  Further  Sanitary  Legislation,  with 
special  Reference  to  Mr.  Sdater-Booth's  Pollution  of  Rivers  Bill. 

July  13th,  1877. 

Gaskoin,  G.,  m.r.c.8.    The  Range  of  Hereditary  Tendencies  in  Health  and 
Disease.  Ordinary  Meeting,  March  8th,  1882. 

MiCHABL,  W.  H.,  Q.C.    The  Law  in  relation  to  Sanitary  Science. 

Ordinary  Meeting,  February  9th,  1881. 

Prospbr  db  Pibtra  Santa,  Dr.    Consumption  and  Climate.  July  6th,  1877. 

Richardson,  B.  W.,  m.d.,  ll.d.,  f.R3.  Future  of  Sanitary  Science  (Annual 
Address).  Anniversary  Meeting,  1877. 

Richardson,  B.  W.,  m.d.,  ll.d.,  f.r.8.  Suggestions  for  the  management  of 
Cases  of  Small  Pox,  and  other  infectious  diseases  in  the  Metropolia 
and  large  Towns.  Ordinary  Meeting,  April  13th,  1881, 

Robins,  E.C.,  f.8.a.,  f.r.lb.a.     The  Work  of  the  Sanitary  Institute  of  Great 
Britain  {Annual  Address),  Anniversary  Meeting,  1882. 

Stbphbns,  Hbnrt  C,  fj3.s.     On  Obstruction  by  the  Law  to  Sewage  Did- 
posai.  Ordinary  Meeting,  April  19th,  1882. 

SYM0N8,  G.  J.,  F.B.S.     Water  Economy  {Annual  Address), 

Anniversary  Meeting,  1879. 


AfPBNDIX. 


(59) 


LIST  OF  DONATIONS. 


LIST  OP  CONTEIBUTIONS  TO  THE  LIBRAET  DUBING 

1883. 


Annnaire  M^dicales  et  Pbarmaceutiques 

des  Specinlit^s,  1880-1-2  &  3. 
Architects.      The     Boyal     Institute    of 

British,  Transactions,  1882-3. 
Barry,  F.  W.,  M.D.    Beport  to  the  Local 

Government    Board    on    the    General 

Sanitary  Conditions  and  Administration 

of    the     Tynemouth     Bural    Sanitary 

District. 
Berlin,   Yeroffentlichungen    des  Statisti- 

schen  Amts  der  Stadt,  1882. 
Boulnois,  H.  P.,  Municipal  and  Sanitary 

Engineer  Handbook. 
Bradford,   Eeport  on  the  Health  of,  by 

Harris  Butterfield,  M.O.H. 
Bochan,  W.  Panton.  Plumbing  and  House 

Drainage. 
Oonveoienza  di  Istituire    in   Milano  un 

Laboratorio  Chimico  Municipale. 
Doyle,    P.    W.     Prospects    of    Artesian 

Borings  in  the  Bellary  District. 
Gabba,  S.  0.  L.     Contribute  alia  Storia 

delle  falsi£cazioni  e  delle  adulterazioni 

degli  alimenti. 
Oalton,  Captain  Douglas,  Beport  on  the 

works  of  Sewerage  and  Drainage  pro- 
posed for  the  town  of  Cannes. 
Gtordon,  J.«  Bericht  uber  die  Canalization 

des  Schleussengrabens  der  Stadt  Lud- 

wigshafen. 
Oordon,  J.,  Canalization  der  Stadt  Heil- 

bronn« 
Oordon,  J.,  Die  Canalization  der  Kgl  Haupt 

und  Besidenzstadt  Miinchen. 
Gordon,  J.,  Stenographischer  Bericht  fiber 

das  Gutachten  des  Herm  Ingenieur  J. 

Gordon  aus  Frankfurt  a.m.  bins  ichtlich 

der  Canalisationsfrage  in  Niimberg. 


ThS  AlITHOB. 

BoYAL  Inst,  of  Bbitish 

Abchftects. 
The  Secsetaby  Local 

goysbkmsnt  boaiu). 


Db.  B5EKH. 

H.  F.  BouLNOis. 
Habbis  Buttebfield. 
w.  f.  buohak. 
Dr.  L.  Gabba. 
Fatbice  W.  Doylb. 
Db.  L.  Gabba. 


Capt.  Douglas  Galtok. 

J.  GOBDON. 

J.  GOBDOlf. 
J.  GOBDOX/ 
J.  GOBDON. 


(60) 


APPENDIX, 


Oordon,  J.,  Erlauterungsbericht  zu  dem    J.  Gobdost. 

Dispositions  Plan  iiber  die  Anlage  von 

Spiakanalen    in   der  Kgl  Haupt   und 

Kesidenzstadt  Stuttgart. 
Hamilton,  Bobert,  Compulsory  Notifica-    Fubohased. 

tion  of  Infectious  Diseases. 
Husband,  H.  Aubrey,  Sanitary  Law. 


Jolly,  M.  Oh.,  Note  sur  les  arbres  geants 

de  la  Californie. 
Liverpool  Health  Committee  Beport  and 

Evidence  on  the  Notification  of  Jnfeo- 

tious  Diseases. 
Lumley,  W.  O.,  The  new  Sanitary  Laws 

with  the  Public  Health  Act,  1872. 
Manchester   Dwellings,   and  the    Death 

Bate  of. 
Medical  Officers  of  Health  Society  Tran- 
sactions.    Session  1881-82. 
Meteorological  Magazine,  Vols.  1,  3,  4,  7, 

8,  9, 10,  11,  12,  13,  14,  16,  16  and  17. 
Metropolitan  Board  of  Works  Beport,  1 882. 
Mining  and  Mechanical  Engineers'  North 

of  England  Institute  of,  Transactions. 

Vol.  32. 
National  Association  for  the  Promotion  of 

Social  Science  Transactions,  1882. 
Parkas'  Practiced  Hygiene,  6th  Edition. 

PEBIODICALS  :— 

British  Architect  and  Northern  Engineer. 
Journal  d'Hygiene  (weekly). 

Journal  fiir  G^esundheitspflege. 

Journal  of  Medicine  and  Dosimetric  Thera- 
peutics (monthly). 

Land  (weekly)  to  August. 

L'Hygi^e  Pratique  (weekly). 

Lisboa,  Boletim  Hebdomadario  de  Esta- 
tistica  Demographica  e  Medica. 

Local  Q-overnment  Chronicle  (weekly). 

Sanitary  Engineer,  New  York  (weekly). 
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Peof.  Ludovic  Bhunetti,  Padua. 

Db.  Ladrbit  db  la  Cttabrt^rb,  MMecin-en-Chef  des  Sourds-muets,  1,  Bue 
Bonaparte,  Paris. 

A.  DuRAND  Clayb,  Ingdnieur  des  Ponts  et  Chauss^es,  69,  Bue  de  dichy, 
Paris. 

MARr6-DAVY,  President  Soci^t^  Fran^ise  d'Hygiene  h  rObservatoire  de 

Montsouris. 

Dr.  p.  L.  Durant,  Professeur  d'Hygiene,  Geneya. 

P.  DuvERNBY,  8,  Place  TAnvers,  Paris. 

LuiGi  Gabba,  Milan. 

Dr.  Galezowski,  29,  Boulevard  Haussman,  Paris. 

J.  G.  Jager,  Heerengracht,  Amsterdam. 

Alphonsb  Joltrain,  S^c.  de  la  Sod^t^  Fran^aise  d'Hygiene,  49»  Arenue 
Wogram,  Paris. 

Barron  Larrby,  91,  Rue  de  Lille,  Paris. 

Dr.  Malachia  db  Crbstoforis,  Milan. 

MouTARD  Martin,  9,  Bue  de  TEchelle,  Paris. 

Hariani,  41,  Boulevard  Haussman,  Paris. 

'RMTiJt  MuLLBR,  19,  Rue  des  Martyrs,  Paris. 

Prop.  Giacento  Pacchiotti,  Turin. 

Dr.  Passant,  39,  Bue  de  Grenelle,  St.  Germain,  Paris. 

Prof.  Dr.  Jabtanus  Peni,  Milan. 

Dr.  C.  Ricord,  6,  Bue  de  Boumon,  Paris. 

Hbnry  Roger,  President  de  rAssociation  des   M^decins  de   France,  17 
Boulevard  de  la  Madeleine,  Paris. 

Prof.  Dr.  Georgio  Roster,  Airinstituto,  Florence. 

Dr.  Charles  S  affray,  S^cr^taire  de  la  Soci^t^  Fran^aise  d'Hygidne,  19, 
Rue  Gerande,  Paris. 

Dr.  Prosper  Db  Pi^tra  Santa,  Bedacteur,  en  Chef  du  Journal  d'Hygi&ne, 
79,  Boulevard  de  Courselles,  Paris. 

C.  Sarodi,  Ingegnere,  Genoa. 

Luigi  Del  Sarto. 

Cavaliere  Emilio  Bignami  Sormani,  18,  Via  del  Pesse,  Milan. 

L^ON  Tkmplb,  Montpellier. 

M.  Tr^hyon,  71,  Bue  St  Anne,  Paris. 

Prof.  .  Com;mendatore   Salvatorb    Tommasi,  Senatore,   Begno   d'ltalia 
AirUniversitii  di  Napoli,  Italia. 

Prof.  Catalibrb  Marino  Turghi,  AllTJniversitJl  di  Napoli,  Italia. 
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Date  of  Election. 

1881.  Dec.      Adams,  Q.  E.  D'Arcy,  m.d.,  s.so.,  cebt.  oamb.,  1,  Clifton 

Gardens,  Maida  Vale,  W. 

1880.  May.    Aitkbn,  peop.  William,  M.D.,  f.ii.s.,    WooUeon,  near 

Southampton. 

1880.  Dec.      AngblXi,  Lewis,  M.ii!rsT.CB.,  Town  Hall,  Stratford,  R 
1880.  Dec.      Baetlett,  gen.,  j.p.,  Exmouth,  Devon. 

1878.  Dec.      Baetlett,  H.  Critchett,  ph.d.,  p.o.s.,  39,   Duke  Street, 

Orosvenor  Square,  W. 

1879.  Jan.      Bass,  Hamar,  m.p.,  BurtonnynrTrent. 

1878.  Dec.      Bell,  G.  W.,  j.p.,  d.l.,  Bramhlehurst,  East  Orinstead, 

Sussex, 

1878.  Dec.      Beabazon,  et,  hon.  ioed,  83,  Lancaster  Gate,  Hyde 

Park. 

1880.  Jan.       Beatb,  bt.  hon.  loed,  40,  Grosvenor  Street,  London, 

and  Stanford  Park,  Mughy, 

1878.  Dec.      Beightbn,  W.  G.,  4,  BishopsgaU  Street  Without,  E.G. 

1881.  Nov.      Beownhtg,  Benjamin,  l.e.c.p.,  m.e.g.s.,  p.c.s.,  s.sc, 

oeet.  cams.,  70,  Union  Road,  Rotherhithe. 

1878.  Dec.      Buebbey,  J.  Stone,  Beatrice  ViUa,  Lorn  Road,  South- 
sea,  Hants, 

1878.  Dec.       Btjedett,  Henry  C,  p.s.s.,  39,  Gloucester  Road,  Regenfs 

Park,  N,  W. 

1882.  Feb.      Buegbss,  Peter,  m.a.,  m.b..  Commercial  Bank  of  Scot- 

land, Wishaw,  Lanarkshire,  N,B. 

1878.  Dec.      Caebw,  E.  E.,  Carpenders,  Watford,  Herts, 

1880.  Feb.      CAEPEiraBR,  Alfred,  m.d.  lond.,  m.e.o.s.,  o.s.s.  oamb., 

Duppas  House,  Croydon, 

1878.  Dec.      Caetbe,  E.   BrudeneU,  f.e.cs.,   69,    Wimpole  Street, 

Cavendish  Square,  W. 

1878.  Dec.      Chadwick,   Edwin,   c.b..   Park   Cottage,  East    Sheen, 

Morilake,  S.  W, 

1883.  Not.     Chaeles,  Edmonston,  Limehurst  Spring   Grove,  Isle- 

worth, 
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1880.  July.      Chilj)s,  capt.  James,  The  Terrace,  Clajpham  Common. 
1878.  Dec.      Clahk,  Daniel,  Carlisle. 

1881.  July.      Coles,   William  E.  E,,  44,    Bemers  Street,    Oxford 

Street,  W. 

1880.  Dec.      Collins,  H.  H.,  f.b.i.b.a.,  6,  Randolph  Boad,  W, 
1878.  Dec.       Colman,  J.  J.,  m.p.,  Carrow  House,  Norwich, 

1878.  Dec.      Coefibld,  peof.  W.  H.,    m.a.,  m.d.  oiow.,  f.b.cp. 

Lom).,  10,  Bolton  Row,  May  fair,  W. 

1881.  May.     Davbt,  Alexander  George,  m.d.,  l.b.cp.,  m.b.c.s.,  9, 

Belvedere  Street,  Ryde,  Isle  of  Wight, 

1878.  Dec.      db  Chatjmont,  peof.  F.  S.  B.  F.,  m.d.,  f.b.s.,  Woolston 

Lawn,  Southampton. 

1878.  Dec.      Deitison,  A.,  6,  Alhermarle  Street,  W. 

1883.  Jan.       Deeby.  et.    hott.    bael  of,   23,   St.  Jame^  Square, 

London,  S.  W. 

1878.  Dec.      Bovj^ton,  Kenrj,  Lambeth,  S.W. 

1878.  Dec.      Deewet,  G.  Overend,  m.d. 

1878.  Dec.      Dykb,  T.  J.,  F.B.c.Si,  The  Hollies,  Merihyr  TydJU. 

1878.  Dec.      Eassib,  William,  C.B.,  fx.s.,  f.o.s.,  11,  Argyll  Street 

Regent  Street,  W. 

1881.  Oct.      Eaton,  John,  m.d.,  Orchard  House,  Cleator  Mow,  Cumr 

herland. 

1880.  Apr.      Ellis,  W.  Horion,  f.b.mbt.soo.,  HartweU  House,  Exeter. 
1878.  Dec.      Evans,  T.  W.,  AUestree  Hall,  Derby. 

1878.  Dec.      Field,  Eogers,  b.a.,  m.inst.o.b.,  5,  Cannon  Row,  West- 

minster, S.  W. 

1879.  Jan.       Foetesoue,   et.    hon.     bael,    40,    Belgrave  Square, 

London;  and  Castle  Hill,  South  Molton,  Devon. 

1878.  Dec.      Galton,  capt.  Douglas,  e.b.,  c.b.,  d.cl.,  f.e.s.,  12, 

Chester  Street,  Orosvenor  Place,  S.  W. 

1878.  Dec.      Gilcheist,  J.,  m.d.,  Crichton  House,  Dumfries. 

1880.  July.     Geantham,  E.  B.,  m.inst.o.b.,  22,   Whitehall  Place, 

London,  S.W. 

1878»  Dec.      Qeiffiths,    E.  F.    G.,    assoo.m.inst.o.b.,    AUngdan 

Street,  S.  W. 

1880.  Jan.      Geimshaw,  Thomas  Wrigley,  m.d.,  Priorsland^  Carrich- 

mines,  Dublin. 

1878.  Dec.      Haekee,  J.,  m.d..  King  Street,  Lancaster. 

1881.  May.     Haeeis,  Thomas,  f.e.lb.a.,  20,  High  Holbom,  W.C. 

1879.  Feb.      Haviland,  A.,  m.e.o.s. 

1880.  Apr.      HiME,  Thomas  Whiteside,  a.b.,  m.b.,  i:..b.c.s.,  217, 

Gflossop  Road,  Sheffield. 


r   - 


Ai^PJBADiX. 


(65) 


1881.  May. 

878.  Dec, 
878.  Dec. 

878.  Dec. 

878.  Dec 
883.  Jan. 

878.  Dec. 

878.  Dec. 

878.  Dec. 

878.  Dec. 

878.  Dec. 
878.  Dec. 
878.  Dec. 

880.  Dec. 

878.  Dec. 

878.  Dec. 

878.  Dec. 
878.  Dec. 

878.  Dec. 

880.  Dec. 

883.  July. 
878.  Dec. 

878.  Dec. 

881.  Jan. 
881.  Oct. 

1882.  May. 


HoBGBOK,  George,  A8SoaK,iKBT.c.B.,  Toum  HaUy  Loftgh^ 
borougJu 

HowABD,  James,  Clapham  Park^  Bedfordshire. 

JOITES,  LIBTTT.-OOL.jT.O.,  ASSOC.M.INST.C.E.^  Hafod-y-Wtn^ 

ihrm,  Wrexham^ 

Leap,  Charles  J.,  f.l.s.,  F.8.A.,  Paivlu  HiXL,  Cohhanty 
Surrey, 

Leaf,  W.,  Paints  HiU^  Cdbham^  Surrey. 

Lewis,  peof.  T.  Hayter,  f.s.a.,  f.s.i.b.a.,  12,  Ktnsingr 
ton  Garden  Square,  S.  W. 

LiTEBEY,  J.,  M.INST.OJB.,  9,   Victoria  Chambers,  West- 
minster, S,  W, 

LoNGSTAFF,  G.  B.,  M.B.,  M.A.,  OEET.  FBEY.  MED.,  South- 

field  Orange,  Wandsworth,  S,  W, 

Lubbock,    sib  John,  babt.,  p.c.l.,  f.b.s.,   Lombard 
Street,  E,C. 

Mageey,  John  Alexander  Dixie,  1,  Weslhowme  Terrace, 
London,  W, 

Marsh,  Lory,  h.i>.,  Oreenkithe,  Kent, 

Mason,  J„  j.f.,  Eynsham  EaM,  Witney,  Oxford. 

MoLTNBUX,  HOK.  Frands  G.,  EarVs  Court,  Tunbridge 
WelU. 

NoBTHCOTE,  BT.  HON.  BIB  Staffobb,  Carlton  Club,  and 
Pynes  House,  Exeter. 

NoBTHUMBEBLAKD,     HIS    GBACE    THE  BUEE  OF,   D.G.L., 

LL.D.,  2,  Grosvenor  Place,  S,  W. 

Ohben,    Magnus,    Assoc,  m.inst.o.b.,    f.c.s.,    Lower 
Sydenham. 

Ollabd,  J.  F.,  Lloyds,  E,C. 

Ollabd,  William  Ludlam,  Musticott  House,  WalsoJcen, 
Wisbeach. 

Paget,  J.,  j.f.,  Stuffynwood,  Mansfield. 

Feggs,  J.  Wallace,  ASSOC.M.INST.C.E.,  21,  Queen  Anne's 
Gate,  S.  W. 

Plumbe,  Eowland,  13,  Fitzroy  Square,  W. 

BiCHABDSON,  Benjamin  Ward,  m.jd.,  ll.d.,  f.b.s.,  25, 
Manchester  Square,  W. 

EiCHABDSON,  J.,  M.INST.0.E.,  MethUy  Park,  Leeds. 

Bobbins,  W.  Morgan,  107,  High  Street,  llfracombe. 

EoBiNS,  Edward  Cooksworthy,  f.s.a.,  f.b.i.b.a.,   14, 
John  Street,  Adelphi. 

EobinSon,  Henry,  pbof.  h.inst.ce.,  7,   Westminster 
Chambers,  S.  W. 

e 
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1878.  Dec.      Eussell,  hoit.  F.  A.  Sollo,  Pembrohe  Lodge,  Richmond 

Park. 

1878.  Dec.      Btjsssll,  GoimoiLLOB  James  A.,   m.a.,   m.b.,    b.bc., 

WoodvUle,  Canaan  Lane,  Edinburgh, 

1878.  Dec.      Salt,  Thomas,  m.p.,  85,  Su  Oeorge^s  Square,  S.W. 

1881.  Nov.      Smith,  William  Eobert,  m.d.,  f.b.s.e.,  p.o.s.,  b.80.,  8.8C. 

CKBT.  CAMB.,  Bayshill  Villa,  Cheltenham, 

1880.  Jan.      SmsLL,  H.   Saxon,  f.b.i.b.a.,  22,  Southampton  Build- 
ings, W.C. 

m 

1878.  Dec.      Stepheks,  Henrj  C,  f.o.s..  Avenue  House,  JFlnchleg. 

1879.  July.     Stmoi^s,  Q-.  J.,  f.b.s.,  62,  Camden  Square,  N.W. 

1880.  Dec.      Temple,  bight  bev.  Frederick,  dj).,  lobd  bishop  op 

EXETEB,  The  Palace,  Exeter, 

1880.  June.    Thompson,  John,  m.d.,  p.b.c.s.,  jj.,  Lynton  House, 

Bideford, 

1878.  Dec.      Tubbebvill,  ool.  T.  Picton,  Ewenny  Priory,  Bridgend, 

Glamofrgan, 

1878.  Dec.      Tubneb,  Ernest,  f.b.i.b.a.,  246,  HegtnJt  Street,  W. 

1879.  Aug.      IJbe,  J.,  Helensburgh,  N,B, 

1880.  Dec.      Wabing,  col.  G.  E.,  Jun.,  o.b.,  Newport,  Ehode  Island, 

U,  S,  America, 

1882.  Feb.      Whitblegge,  Benjamin  Arthur,  b.  so.,  m.d.,  8.8C.cebt 

CAM.,  Knutsford,  Cheshire, 

1879.  Jan.      Wilson,    George,  m.a.,  m.1).,  23,    Claremont   Eoad, 

Leamington, 

1878.  Dec.      Wtatt-Edgell,  bev.  E.,  b.a.,  40,  Orosvenor  Street,  W. 


MEMBERS  [2011. 

*  Life  Members.  t  Passed  examination  for  Local  Surveyors. 

X  Passed  examination  for  Inspectors  of  Nuisances. 

1879.  Dec.      Annis,  William  Judson,  o.e.,   m.s.a.,  b.a.s.,   Prome, 

British  Burmah, 

1882.  July.      AiiCOCK,  Samuel,  Sunderland, 

1877.  Mar.      Allen,  Henry  Eobert,  North  Street,  Hackney,  E, 

1882.  Oct.      Anbebbon,  Alexander  McQlashan,  m.d.,  l.b.c.8.,  26, 

South  Tay  Street,  Dundee, 
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1882.  July.     AiTDBBW,  capt.  C.  W.,  286,  Kennington  Park  Boad,  S.E. 

1876.  July.     Anntnosoit,  Bushell,  m.a.,  m.d.,  Cambridge, 

1876.  July,     Atkins,  T.  H.,  62,  Fleet  Street,  KC. 

1878.  July*     Atwool,  J.,  Sydney  Lodge,  Famcomhe  Road,  Worthing. 

1878.  July.      Bakeb,  B.,  BaUingdon  House,  Oreen  Lanes,  N, 

1883.  Nov.      BALroTJB,  James  Spence,  m.p.,  WeUesley  House,  Croydon, 
1876 Ball,  F.,  18,  BeU  Street,  Herdey-onrTkames. 

1878.  Jan.       Bakneb,  E.  Q-.,  11,  BiUiter  Square,  E,C 

1876.  July.     Babbeb,  Samuel  J.,  Eastwood,  Notts, 

1877 Babbow,  B.,  F.B.G.S.,  J.P.,  Southlands,  Byde,  Isle  of 

Wight. 

1879.  Dec.      Babb,  William  Alexander,  m.d.,  m.b.c.s.,  45,  AUngton 

Street,  Northampton, 

1877.  July.     Babbt,  J.  G.,  87,  Cannon  Street,  E.C. 

1882.  Jan.      Babtlett,  Eoberfc  V.  O.,  1,  St.  JohrCs  Place,  Newport, 

Isle  of  Wight,  and  Brixton,  S.  W. 

1878.  Oct.      Baugh,  Alfred  Charles,  o.e.,  3,  Temple  Bow,  Wrexham. 
1877 Bbabd,  Neville,  The  Mount,  Ashbourne. 

1876.  July.     Bell,  Thomas,  l.b.cp.  loitd.,  Uppingham,  Butland. 

1878.  Oct.      Bembose,   Henry  H.,   Lonsdale  Hill,  Uttoxeter  Boad, 

Derby. 

1877 Benhbt,  J.  Henry,  m.d.,  TTie  Ferns,  Weybridge. 

1877.  July.     BEifHETT,  Hugh,  m.b.o.s.,  Builth  Wells,  Brecon. 

1877.  Aug.      Bebbington,  E.  E.  W.,  Bosehaugh,  Shrewsbury. 

1876.  July.     Best,  Frederick  A.,  M.B.O.S.,  Church  HiU,  Walthamstow, 

1878.  July.     Bickebsteth,  E.  E.,  r.B.o.s.,  2,  Bodney  Street,  Liverpool, 
1881.  June.    BiNDOir,  William  J.  Vereker,  d.so.  pub.  health  edik., 

M.D. 

1878.  Sept.     BiBOH,  E.  W.  Peregrine,  m.inst.c.e.,  2,  Westmirutter 

Chamnhers,  S.  W. 

1877.  Sept.     BiBD,  Peter  Hinckes,  r.B.o.s.,  s.so.   oebt.  oamb.,  1, 

Norfolk  Square,  W, 

1883.  May.     Blashill,  Thomas,  10,  Old  Jewry  Chambers,  E.C, 

1881.  Nov.    ♦BoiTD,  Frederick  Adolphus,  m.b.,  o.m.  edin,,  s.so.  oebt. 

BDHT.,  Brinklow,  Coventry, 

1877 Bostel,  D.  T.,  19,  Duke  Street,  Brighton, 

1878.  Oct,       Bostook,  H.,  The  OaJclands,  Bowleg  Avenue,  Stafford, 

1880.  Nov.  t*BoTJLKOis,  H.   Percy,   M.UfST.CE.,  Borough  Engineer 

Portsmouth . 
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1877.  Oct.      BowEB,  Thomas,  Lyikam^  LanccuMre. 
1876.  July.     Bbbtt,  A.  T.,  m.d.,  Watford  Hauge,  Herts. 

1881.  Jan.      Bbooks,  James,  f.b.i.b.a.,  35,  WdlingUm  Street^  Strand, 

1876.  Julj.     Bbowf,  p.,  M.D.,  Blaydon  Eouse^  BlaydonHyitrTyne, 

1883.  Sept.     BuBirazr,  John,  167,  St.  Vincent  Street^  Glasgow. 

1883,  Sept.   *BuBNBT,  John  James,  St,  Kilda  DowanhiU  OardenSy 

Glasgow. 

1876 BuBKB,  B.  Soott,  c.b..  Oak  Lea,  Edgeley  Boad,  Stockport. 

1880.  Dec.  t*BuBTON,W.  Kinninmond,  l,-4iam>S'<retf<,-4rf«ZjpAi,  W.C. 

1878.  Oct.       BuTLBB,  O.  J.,  Shrewsbury. 

1876.  Aug.      Cabline,  John,  as800.m.ikst.c.b.,  LewisTuim  Board  of 

Works,  S.E. 

1882.  Jan.       Cabbitt,  Emest,  18  ^  19,  Great  St.  Helens,  E.G. 

1881.  May.     Chbston,  Horace,  a.b.i.b.a.,  1,  Great  Winchester  Street, 

London,  E.G. 

1883.  Feb.       Chbistie,  James,  a.m.,  hj).,  2,  Great  Kelvin  Terrace, 

HiUhead,  Glasgow. 

1880.  Jan.      CoLLnrGBinaB,  W.,  m.a.,  m.d.,  s.ac.  cebt.  oamb..  Port 

of  London  Sanitary  Offices,  Greenwich. 

1878.  Sept.     Collins,  Sib  W.,  3,  Park  Terrace,  East  Glasgow. 
1876 CoLLiirs,  W.  J.,  m.d.,  1,  Albert  Terrace,  N.W. 

1883.  June.t*CoMBBB,  P.  P.,  4,   Prinu  of   Wales  Terrace,  Bray, 

Ireland. 

1882.  Nov.  t*CooPBB,  C.  H.,  a.m.ikst.o.e.,  a.b.c.8C.i.,  Local  Board 

Offices,  Wimbledon. 

1878.  Sept.     CoBBETT,  J.,  24,  Barton  Arcade,  Manchester. 

1883.  May.     Cbombib,  James,  The  Butts,  Brentford. 

1877.  Sept.     Cbowlbt,  Frederick,  Ashdell,  Alton,  Hants. 

1883.  June.     Cutlbb,  Thomas  William,  6,  Queen  Square,  Bloomsbury. 

1877.  Oct.     JDavies,  Hugh,  1,  Hill  Street,  Wrexham. 

1881.  Oct.       Day,  Emest,  6,  Foregate  Street,  Worcester. 

1878.  May.     Dennis,  W.,  m.inst.o.b.,  3,  Victoria  Street,  Westminster. 

1877.  July.     DoDD,  J.,  6,  Thomas  Street,  Liverpool. 

1878.  Oct.      Douglas,  George,  Burslem. 

1877 Doulton,  James  D.,  Lambeth,  S.W. 

1876.  Dec.      Dowson,  A.,  absog.m.inst.c.b.,  3,  Great  Queen  Street, 

Westminster,  S.  W. 

1883.  Dec.    *Dotle,  Patrick,  c.b.,  Madras. 

1877.  Aug.      Dteb,  p.,  66,  High  Street,  Camden  Town,  N.W. 
1877.  Aug.      Ebubt,  bt.  hon.  lobd,  p.  c,  MoorPark,Rickmansworih. 
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1882.  Oct.      Ehbletox,  Dennis,  h.i>.,  f.b.c.p.,  4,  Eld<yn  Square^ 

NeufeastU-onrTyne. 

1881.  Dec.      Fasb,  Archer,  l.b.o.p.  edik.,  b.sc.  cbbt.  bbin.,  37, 

Queen  Strut,  E.C.^  and  370,   Coldharhour  Lane, 
L<mg^>oro'  Parlc^  S,W, 

1883.  Sept,   *Fawobtt,  William  Milner,  m.a.,  f.&.ij3.a.,  1,  Silver 

Street,  Cambridge. 

1878.  June.    Fokshaw,  Edward,  Bank  Chambers,  Hardey, 

1879.  Dec    *Fo8TEB,  Beginald  Le  Neve,  f.o.£L,  N<nih  Road^  DroyU- 

don,  MatickeHer, 

1878.  Julj.     Fey,  Miss  a  A.,  Su  Caihervn^e,  Oxford. 

1883.  Oct.       Qaibditeb,  fbof.W.T.,  m.d.,  iiL.D.,  The  College,  Glasgow, 

1878 Gentles,  Thomas  I^iwrie,  l.f.p.8.  glasg.,  Wellington 

Bouse,  Derby. 

1878.  June.  Gill,  D.,  Farleigh,  Weston^svper-Mare. 

1878.  Oct.  Geiffiths,  Bobert,  Cownty  Surveyor,  Stafford. 

1878.  July.  Geiffiths,  Thomas,  10,  King*s  Bead,  Clapham,  S.  W. 

1878.  Mar.  Geiggs,  E.,  11,  Gray's  Inn  Square,  W.C. 

1877.  Aug.     Hamilton,  Sie,  E.  N.  C,  kx!.b.,  Avwk  Cliffe,  Stratford- 

onr^Avon. 

1881.  June.    Hammond,   Frederick,  2,    Coleman  Street  Buildings, 

MoorgaU  Street,  E.G. 

1876.  July.    Habkeb,  the  bet.  W. 

1880.  Nov.tJ*HABLAND,  A.,  A.B.IJB.A.,  P.A.8J.,  170,  Stanhope  Street, 

N.W. 

1882.  June.    Habbis,  Alfred  R,  l.b.c.8.,  l.b.o.p.,  M.O.H.,  14,  The 

Avenue^  Sunderland. 

1877.  Sept.     Habeison,  C,  m.d.,  s.sc.  cbbt.  oamb.,  Newland,  Lincoln. 

1882.  June.  *Habeisson,  Thomas  Harnett,   A88O0.M.nrsT.0JS.,  21, 

Harrington  Street,  Liverpool. 

1876.  July.     Habtlbt,  E.,  l.e.c.p.  edin.,  Pemberton,  Wigan,  Lann 

cashire^ 

1883.  Not.     Hinton,    James    Thomas,   m.d.    munioh,   38,    High 

Street,  Croydon. 

1878.  May.     Holt,  H.  P.,  AS8O0.M.Dr8T.0.B.,  f.g.8.,  Fairlea,  Palatine 

Road,  Didsbury,  Manchester,  and  5    Westminster 
Chambers,  S.  W. 

1878.  July.     HooEEB,  J.,  f.o.s.,  104,  Upper  Thames  Street,  E.C. 

1877.  July.     HooFEB,  Ect.  E.  P.,  m.a.,  f.b.g.8.,  31,  Cambridge  Boad, 

Hove,  Brighton, 

1877.  Mar.     Howaed,  E.,  84,  Upper  Whiteoross  Street,  E.C. 


(70)  APPKKDIX. 

1882.  June.t*HTTBBBB,  Frank,  George  Street^  ExeUr. 

1878.  Mar.      Humphbt,  fsof.  G.  M.,  m.d.,  p.b.s.,  Cambridge. 

1878.  June.    Husband,  H.  Aubrey,  h.b.o.s.,  m.b.,  cm.,  b.so.  pub. 

HEALTH  EDIN.,  27,  Chalmers  Street^  Edinburgh. 

1878.  Sept.     Hyde,  Samuel,  icb.g.b.,  Clifford  Lodge^  Bvucton. 

1877.  June.     Iltpfb,  W.,  h.b.c.s.,  Hartington  Street^  Derby. 

1878.  Sept.     Inqilby,  sib  Henry  D.,  babt.,  9,  Hereford  Gardens, 

Park  Lane,  W. 

1883.  Nov.     Jacob,  Edward  Long,  b.a.  lond.,  m.b.cs  ,  8,  Altenburg 

Gardens,  Clapham  Common,  S.  W. 

1883.  July.     Jones,  Thomas  Inman,  8,  Townsend,  Beaumaris, 

1882.  July.     Jones,  John  Watkin,  Maesyffynon,  Tonalaw,  near  Pont- 

y-pridd.  South  Wales. 

1883.  Dec.    *Kellt,  Charles,  m.d.,  m.b.,  f.b.cf.,  Broadwater  Eoad, 

Worthing. 

1876.  July.     Latham,  Baldwin,  m.inst.cb.,  f.b.met.boc.,  f.g.s.,  7, 

Westminster  Chambers,  S.  W, 

1878.  May.     Law,  Henry,  m.inst.c.e.,  6,  Queen  Anne's  Gate,  S.W. 
1878.  July.     Lawson,  E.,  Lansdowne  Boad,  Notting  Hill. 

1877.  Oct.       Latton,  Thomas,  Kew  Bridge,  Middlesex. 

1878.  Oct.       Lee,  John,  Church  Street,  Ashbourne. 
1883.  Dec.      Lee,  E.  J.,  m.d.,  1,  SaviUe  Bow,  W. 

1876.  July.     Lb  Qeand,  A.,  100,  BunhiU  Bow,  B.C. 

1878.  Oct.      Lemon,  James,  m.inst.c.e.,  f.b.i.b.a.,  Lansdowne  House, 

Southampton. 

1877.  ....      Leon,  GFeorge  I.,  1,  First  Avenue,  Hove,  Brighton. 

1880.  Dec.    *LiNGABj),  J.  Edward,  assoc.m.inst.c.e.,  Bodney  Cham- 
bers, Derby. 

1877.  July.     Lloyd,  Thomas,  The  Square,  Winchester. 

1882.  Apr.      Lytb,  F.  Maxwell,  r.c.s.,  f.i.c,  Union  Club,  Trafalgar 

Square. 

1878.  July.     McAbthub,  A.,  m.f.,  Bdleigh  Hall,  BrixUm  Bise. 

1882.  Oct.      MoCabthy,  J.  Desmond,  m.d.,  f.c.s.,  f.b.'G.s.,  Darlings 

ton ;  and  Largos,  West  Africa. 

1879.  July.     Macfablanb,  Walter,  Saracen  Foundry,  and  22,  Park 

Circus,  Glasgow. 

1878.  Not.     Maokby,  John  B.,  2,  Bouverie  Street^  Fleet  Street,  E.C, 

1878.  Oct.       Maclagan,  James   McGrigor,  mj).,   Biding-MiUr-on- 

Tyne,  Northumherland. 

1883.  May.  t*MAGUiBE,  William  Eobert,  10,  Dawson  Street^  Dublin, 

and  Town  Hill^  Dalkey,  Co,  Dublin, 
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1878.  May.     Mansebgh,  James,  m.ikst.o.b.,  3,  WestmineUr  Cham- 

berSf  Victoria  Street^  S.  W. 

1878.  Oct.       MAJEtTEN,    H.    J.,   M.INST.C.E.,  The    BircheSy   Codsdll, 

Wolverhampton, 

1878.  Sept.     Mabtiit,  J.  M.,  o.b.,  Castle  CJiambers,  Exeter. 

1878.  Sept.      Masok,  Hugh  H.,  m.b.c.8.,  Abbey  Lodge,  Barking. 

1883,  Nov,      Mastebs,  Henry,  18,  Maridian  Place,  Clifton,  Bristol 

1883.  June.t*MAWBET,  E.  G.,  bobotjgh  subyetob,  King*s  Lynn. 

1876 Megget,  a.,  7,  Huntris  Row^  Scarboroitgh. 

1878 MEiELEJOKir,  J.,  Dalkeith,  N.B. 

1877.  Oct.       Melissenos,  G-.   C.  A.,  Melisurgo,  assoo.m.inst.ce., 

Palazzo  Cocozzo,  76,  Via  Pocrio,  Naples. 

1878.  Sept.     Milleb,    John  Faure,  m.d.,  28,   Iltie   de  Maiignon, 

Faubourg  St.  Uonore,  Paris. 

1873.  June.     Moobe,  J.  H.,  St.  MichaeVs  Lodge,  Bournemouth. 

1883.  Jan.      Mobcom,  Augustus,  l.b.c.s.,  Montpdier  House,  Dun- 

stable,  Beds. 

1879.  Feb.    *Mosblbt,  George,  F.B.O.S.,  27,   WiUbury  Boad,  Hove, 

Brighton. 

1882.  Oct.    *MTNOBS,"Walter  Charles  Towers,  Little  Ingestre,  Stafford. 

1882.  Apr.      Nansoit,  Thomas,   9,   Park   Crescent,   Stockwdl  Park 

Boad,  S.E. 

1877.  Sept.     Nelson,  E.  M.,  Hanger  Hill  House,  Ealing. 

1877.  Sept.     Nelson,  George  H.,  The  Lawn,  Warwick. 

1878.  Sept.     Nichols,  G.  B.,  c.b.,  Handsworth,  Birmingham. 

1876.  July.     Nixon,  Charles  J.,  Addiscombe,  Cranbome  Boad,  Bourne^ 

mouthy 

1878.  May.     Nobman,  W.  S.,  13,  Warwick  Boad,  W. 

1881.  Mar.   *Page,  Herbert  Markant,  m.d.,  s.sc.  oebt.  oamb.,  m.b.c.8., 

16,  Prospect  Hill,  Eedditch. 

1877 Pagliabdini,  T.,  75,  Upper  Berkeley  Street,  Portman 

Square,  TF. 

1878.  May.     Fabsxb,  J.,  Woodstock. 

1877 Pabkbb,  W.  C,  m.inst.cb.,  Whitehall  Club,  S.W. 

1883.  Oct.      Pabkbs,   Louis  Coltman,   m.d.,  51,  Cadogan  Square, 

S.W. 

1878 Pattinson,  S.,  Euskington,  Sleaford,  Lincoln, 

1877.  June.     Peel,  Edmund,  Brynfys  Buabon,  North  Wales, 

1882.  Jan.      Pbbbt,  Henry  Bobert,  a.b.i.b.a.,  Oak  Cottage,  Western 

Bank,  Derby, 
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1881.  June.    Febbt,  John  Tavenor,  9,  John  Street^  Addphi, 

1883.  Nov.     Philpot,  Charles  William,  m.d.  ionb.,  68,  JVor/A  End^ 

Croydon, 

1879.  Dec.    *Powsll,  George  Thompson,  BoiherwoodjSydenham  ffiU^ 

and  11,  Pancras  Lane^  E,G, 

1877 *PowBLL,  J.,  10,  Su  Oeorg^8  Crescent^  Liverpool. 

1878.  June.    Fbitohabd,  E.,  m.ikst.cjb.,  f.g.s.,   2,  Storeys  OaU, 

Weatminstery     S.W.^   and    37,     Waterloo    Street, 
Birmingham. 

1877 Pbitohett,  G.  B.,  f.sjl.,  20,  Spring  Oardeniy  S.  TT,, 

and  Oak  HdU,  Bishop^ e  Stortford. 

1877.  Aug.     PuLLDT,  T.  H.  S.,  m.d.,  Sidmouih. 

1877.  Sept.     Eae,  Eobert,  337,  Strand,  W.C. 

1881.  Jan.      BjlCNGSB,  Charles  Henrj,  9,  Bath  Place,  Cheltehham. 

1883.  Dec.      Bawunsoit,  Sir  Bobert,  C3.,  Local  Qovemment  Board, 

Whitehall. 

1876.  July.  Bbdwgoi),  T.  Hall,  m.b..  The  Lawn,  Bkt/mney. 

1881.  June.  'R^EJ),¥redenckK.,A.B,.i.B.A.,10,BelmontHiU,Lee,S.E. 

1878.  Oct.  BvssBLL,  J.  B.,  m.i>..  Medical  Officer  ofHealih,  Glasgow^ 
1878.  July.  Saitdys,  majob  M.,  87,  Jermyn  Street,  S.W. 

1881.  July.     SoHKiDT,  E.  W.  C.  F.,  a.b.i.b.a.,  Eastbourne,  Susiex. 

1876.  Oct.      Shattebbitbt,  bt.  hon.  babl  of,  k.o.,  24,  Orosvenar 

Square,  W, 

1876.  July.     Shone,  Isaac,  assoc.m.in8T.c.e.,  Wrexham. 

1878.  Oct.      Shbimfton,  Charles,  m.d.  pabib,  11,  WiUtwood  Pirh, 

Torqtuxy. 

1877 SiLLAB,  W.  0.,  Si.  Jam/ei  Lodge,  Kidbrooke  Park  Boad, 

Blackheath,  S.E. 

1883.  Oct.       Simpson,  pbof.  P.  A.,  m.d.,  TJie  College,  Olaegow. 

1882.  Nov.     Simpson,  William  John,  m.d.,  b.bo.cbbt.oamb.,   110, 

Crown  Street,  Aberdeen. 

1878.  Nor.      Skbine,  Henry  Duncan,  daverton  Manor,  Bath. 

1877 Sladb-Kino,  Edwyn,  m.d.,  lio.  ik  statb  mbi>3.o j. 

EDIN.,  Craft  Side,  Hfracombe. 

1883.  Mar.      Slateb,  John,  b.a.,  14,  Bedford  Bow,  W.C. 

1877.  June.    Smith,  B.  W.,  Mount  EundeU  Harbome,  Birmingham. 

1877.  May.     Smith,  W.  B.,  ClifUm  Houee,  Clifton-by-AMourne 

Zkrbyehire. 

1878.  Oct.       Spbvcb,  Samuel,  Beech  House,  Tamworth. 

1878.  July.     Stainthobpe,  W.  Waters,  m.i).,  b.80.  oebt.  edin., 

Kirklea^m,  Bedcar, 

1876.  July.     Stiff,  E.,  London  Pottery^  Lambeth. 
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1883.  Dec.       Stbokg,  Henry  J.,  m.d.,  64,  N(yrih  End,  Croydon. 

1876.  July.     SuTCLHTB,  R.,  100,  BunMl  Bow,  KG. 

1877.  Sept.     SwETB,  Horace,  m.b.,  b.80.  cebt.  camb.,  p.o.s.,  The 

Orove,  Worcester, 

1880.  Jan.    *Sykes,  J.  F.  J.,  b.so.  pub.  health,  m.b.,  l.b.o.p.,  M.B.0.8.9 

7,  Thayer  Street^  Manchester  Square. 

1876.  Oct.      Tatlob,  John  W.,  m.d.,  d.so.,  Botheay  Jlousey  Scarboro'. 

1881.  NoY.     Taylob,  Shepherd  T.,  m.b.  Lom).,  l.b.o.p.,  m.b.o.s., 

Orove  Houaey  Norwich, 

1877 TiMPLBTowir,  gen.  bight  how.  Vibooxtnt,  k.o.b.,  49, 

CharU*  Street^  Berkeley  Square. 

1878.  July.     Thomas,  W.  Cave,  63,  Wdbeck  Street,  W. 

1878 Thobnley,  J.  E.,  Lyndon,  BicJcenhill  near  Birmingham, 

1883.  Dec.       Tbbw,  J.  Fletcher,  Lyndon  ffause.  Park  End  Rood, 

Qloucester, 

1878.  Oct.       Tbottkb,  Arthur  E.  H.,  StocktonHm-Tees. 

1879.  July.     Tylob,  William  Alfred,  2,  NenvgaU  Street,  KG. 

1882.  July.     YiGEBS,    Edward,    a.b.i.b.a.,    f.s.i.,    38,    Parliam^t 

Street,  S.  W.,  and  79,  Elgin  Bead,  Paddington. 

1877.  June.     Walkbb,  J.  H.,  l.b.o.p.  edin.,  Pickering,  Yorkshire. 

1877.  Sept.     Wallbb,  Thomas,  47,  Fish  Street  HUl,  E.G. 

1881.  May.    Webb,  Phillip,  1,  Baymtrnd  Buildings,  Qray'e  Inn,  W.G. 

1878.  Oct.      Welpobd,  J.,  4,  Warwick  Piace,  Paddington,  W. 

1880.  May.     White,  William,  p.sjl.,  f.b.i.b.a.,  30a,  Wi7npoleSt.,  W. 

1877.  Sept.     Whitwill,   Mark,  BedUxnd    House,  Durdham  Park, 

Bristol. 

1878.  July,  t  Wilkinson,  William,  Town  ffaU,  Salford. 

1883.  July.   *WiiiLiAMS,  Owen,  5,  The  Crescent,  Bangor. 

1881.  July.   *Withebs,  J,  B.  Mitchell,  f.b.i.b.a.,  6,  Surrey  Street, 

Sheffield. 

1882.  July.tt*WiTT8,  J.  W.,  Market  Harborough. 

1877.  Sept.     Wood,  Jacob,  m.p.s.,  186,  Highbury  Park,  N. 

1878.  Sept.    ♦YUILL,  W.,AS8O0.M,IN8T.O.E.,3,  i^«RcAttrcA^v^tie,iS'.C. 
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1883.  Sept.      AiTKBir,  Charles,  7,  Dynevor  Gardens^  Richmond. 

1881.  May.     Bamlbtt,  Adam  Carlisle,  Tkirsic,  YorJcshire, 

1882.  June.J*BAXTEE,  John,  2,    Walnut    Ttee    Walk^  KmnmgUm 

Hoadf  S,E, 

1879.  Dec,    *Blak:b,  Edward  Thomas,  m.d.,  47,  Seymour  Street^  Hyde 

Park,  W. 

1879.  Aug.      BoLDHfG,  John  T.,  19,  South  Moulton  Street,  W. 

1883.  Oct.       BucHAK,  "W*.  Baton,  Fairyknowe,  Camhuslang,  Lanark- 

shire, N.B, 

1883.  Nov.      Buchanan,  Kenneth  Hugh,  8,  Wilson  Street,  Derby. 
1883.  Dec.       Bttbnb,  J.  Cleland,  Park  Gardens,  Glasgow. 

1879.  Nov.  t*CLABKB,  A.  Lennox,  Union  Buildings,  Selly  Oak,  King's 

Norton, 

1883.  Dec.  4:*Ceoghan,  Thomas  Andrew,  37,  Devonshire  Gardens, 

Buxton. 

1882.  Mar.      Dbnsham,  Charles  A.,  65,  Cochrane  Street,  St.  John's 

Wood. 

1880.  Feb.      Emptaqb,  Daniel,  Dans  Hill  Sanitary  Works,  MargaU. 

1882.  Oct.       GoDDAED,  Frederick  K.,  NewccLsUe-on^Tyne. 

1883.  Sept.  t*HBAENE,  William,  26,  Fermoy  Boad,  Paddington. 

1883.  Oct.      HoNEYMAN,    John,  r.E.i.B.A.,    7,  Blyihswood   Square, 

Glasgow. 

1881.  Nov.  J*HoEBoozs,  Joseph, 

1883.  Dec.  j:*Kemsley,  Jesse,  EodweU   VUla,  EodweU  Boad,  East 

Dulwich,  S.E, 

1882.  Feb.      Kennington,  Thomas,  47,  Sheffield  Sanitary  Company, 

Moorhead,  Sheffield. 
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WALLACE,  Dr.  William,  on  the 
comparative  merits 
of  fine  and  coarse 
flour  as  artides  of 

food    296 

„  Dr.  William,  on  some 

sanitary  aspects  of 
house  construction .  210 


PAOB 

Wallace,  Dr.  William,  on  Prof. 

Robinson's  paper ...  331 

Walls,  porosity  of   212,214,383 

Waring,  Col.  G.  E.,  jun,,  on  choice 

of  site 226 

Wash-out  closets 231 

Waste  coal,  mode  of  burning    ...  344 
Water-closet,   disadvantages   of 

firamah 229 

„  basins  out  of  use, 

danger  of  ...  137, 138 

„  desiderator  for 233 

„  seats  234 

„  system,  objections 

to 332 

„  merits  and  demerits 

of  various  kinds 
in  general  use...  229 

Water,  action  of  on  lead    226 

„      given  off  by  gas  combus- 
tion  211,  216 

„      purity   of,    a    source   of 

danger 386 

„      quantity  of,  consumed  in 

food r.. 298 

„      pollution  and  cholera 100, 

101, 102 
Water-sheds  in  Oreat  Britain  ...  30 
Water  supply  to  baths,  sinks,  and 

lavatories  137 

„         „       and   epidemic  di- 
seases in  Glasgow    79 
„         „       and  fever  epidemic 

at  Croydon    378 

„         „       and  geology   29 

Water  test  for  drains  222, 224 

Watson,  Sir  James,  on  Dr.  Angus 

Smith's  paper  294 

Wheat,  analysis  of  ...299, 300, 301, 302 
„      ash,  and  al  buminoua  com- 
pounds in 300,301,  302 

Width  of  streets   211,216,218 

Window  bars,  ventilation  by 216 

Wine,  tea,  and  tobacco,  effect  of 

on  felicity 362 

Women,  physical  education  of  ...  181 
Working  classes,   dwellings  for 

(jsee  dwellings). 
Wright,  Dr.  Strethill  H.,  on  the 
case  of  Southport,  an  illustra- 
tion of  the  danger  which 
threatens  the  existence  of  a 
health  resort 140 

YOUNG,  Dr.  Jas.,  work  of 282 

„       John,  on  the  scavenging 

of  towns 247 

ZANZIBAR,  Cholera  at 102. 

Zymotic  diseases,  propagation  of  101 

102, 103, 109,  305 
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Fcr  iht  awards  given  hy  the  Institute  see  Appendix,  page  (26). 


LINCEUSTA-W  ALTON. 

# 

The  Sunbury  Wall  Decoration. 

This  Beautiful  Material  has  been  Greatly  Reduced  in 
Price,  owing  to  Improvements  in  the  Manufacture. 

SEE  NEW  PRICE  LIST  FOR  1884. 


LINCRUSTA -WALTON  has  obtained  TEN  PRIZE 
MEDALS,  and  has  been  used  in  numerous  Mansions  and 
Clubs,  and  in  most  of  the  leading  Hotels ;  has  also  been 
adopted  by  the  London  and  North- Western,  Midland, 
Great  Eastern,  Lancashire  and  Yorkshire,  and  other 
Railway  Companies;  also  by  H.M.  Vessels,  the  P.  and 
O.  Steamers,  the  Cunard,  White  Star,  Inman,  and  other 
Steamship  Lines. 

LINCRUSTA-WALTON  DRAWING-ROOM,  TOILET, 
TABLE,  and  DINNER  MATS,  executed  in  beautiful 
designs  in  Solid  Relief,  and  only  require  to  be  seen  to  be 
appreciated  for  their  chaste  and  elegant  appearance,  their 
durability,  and  their  extraordinary  cheapness. 


London  Showrooms ;  9,  BERNERS  STREET,  W. 

AND  CRYSTAL  PALACE,  SYDENHAM. 


Certificate  of  Merit  from  the  Sanitary  Institute  of  Great  Britain — 

Glasgow  Exhibition, 

Gold  Medal  and  First  Class  Certificate  from  the  Calcutta  Inter- 
national Exhibition, 


Offices  &  Works  :— SUNBUBY-ON-THAMES. 


Tor  the  award*  ^Ven  by  the  Irutitula  tet  Appmdir,  page  (19). 
1.TASDED   UFVASSS   07 

270  GOLD  AND  SILVER  MEDALS, 
|/  SILVER  MEDAL,    I     GOLD  MEDAL, 

y        Roral  Atricaltural  .      .    ^        .„„ 

....  ..         AirisUfdam.ISS}. 

Socltlj  otEnitma,  ieS3  I 

SPECIAL  CERTIFICATE  FOR  WASHING  HACBINES-GLASCOW,  1883. 


THOMAS  BRADFORD  &  CO., 

STEAM  LAUNDRY  ENGINEERS. 


MANUFACTURERS    OF 


WASHHre    HACHINEBT  for 

CLEANSINO   EiTBT   KIND 

OF  FABRIC. 
WBINQina     AND     DRTINO 

KACSINEBT  A  APPARATUS 
KANOLING  ft  CALElTDERIKa 

KACHIITEBY. 
DISIlJFECTIHa  APPARATUS. 


LAUITDBT  FITTINQS  of  every 

DescriptioB. 
PUBLIC    ft   PRIVATE    BATH 

FiTTiiras. 

APPARATUS      FOR      DYEBS. 

CLEANERS,  ft  FINISHEBS. 
CHUBH8,  BUTTEB  WORKERS, 

ft  Dairy  Appliances  of  all  kinds. 


For  all  kinds  of  Laundry,  Asylum,  Hospital,  Work- 
house, and  Hotel  Engineering. 


Catalogues  frea  by  post 


CRESCENT  IROM  WORKS:  SalM, Hancliester ; 

Tlctoria  iytnit,  Itocbesttr;  ISO,  Bold  Strut,  Uiirpool; 
140,  HI,  142,  &  143,  HIOH  HOLBOBN,  LOHSOS. 


Plani  anit 
Estimatai 

furnished  tor 
any  aizB  or 
dascription  of 
Hand  Potter 
Laundry. 


Plans  and 

Estimatis 
furnishai   for 

description  of 

Steam  Power 

Laundry. 


Jbr  the  awardt  fieea  hy  Iha  Intlibite  tee  Appendix,  page*  (20)  and  (^IT). 


J.    TTIjOE    &    SONS, 

Hydranlic,  Hot  Water,  and  Sanitarr  Engineers  and 
Brassfoinders, 

Ho.  2.  NEWGATE  BIBEET,  LONDON,  E.G. 


MANUFACTURERS    OF 

SANITARY    APPLIANCES: 

WATEKLOSETS,  LAVATOHIES,  BATHS.  URINALS,  DRAIN, 

DISCONNECTINQ   AND   GREASE    TRAPS.    PATENT 

WATER  METERS,  WATER  WORKS  Fl f TINGS. 


Fis.  f 

J.  Tjlor  i  Sons'  Patent "  Qcar  Wt; "  Stgolitor  Vtlve  CM. 

)Ted  CoUm  and  Pull-up.  with  PateDt  Parallel  Motion.   With  .*tter  1 
for  trapping,  porfectlj  fluahed  patent  baain  (without  fan),  and 


Uiarefbre  reqnirei  a  laigei  li 

Price  from  £S  Ss.  id. 
Cheaper  Valve  Closets  from  £2s.  2s. 


CAN  BE  SEEN  IN  ACTION  AT  2,  NEWGATE  STREET. 


Baths,  Lavatories,  Laundries,  Fountains,  Fire  Mains,  Heating 
and  Putnplng  Apparatus  fitted  up. 

HOUSE  nRiiniCE  CABIIED  OUT  ON  TEE  lOSI  SANITARY  PRINCIPLES. 
Estimates  Given  on  Particulars  being  sent. 


ILLUSTRATED    CATALOGUE   ON    APPLICATION. 


Fcv  ike  awards  given  by  the  Institute  see  Appendix,  page  (19). 


WALL     PAPERS, 

GUARANTEED  FREE  FROM  ARSENIC. 


To  ie  obtained  of  all  the  Principal  Decorators  and  Contractors. 


WM.  WOOLLAMS  &  Co., 

Manirfactimiig  [Mw|i|  Paperstainers. 


ORIGINAL  MAKERS  HkAiUlAiH  ^^  "^^^  FOLLOWINQ 

SPECIALITIES, 

Artistic  Wall-Papers,  Hand-made,  of  superior  qualities,  inclnding 
our  New  Patent  Embossed  Flocks,  Dado  Decorations,  Baised 
Flocks  for  Painting  over,  and  Embossed  Imitation  Leather 
Papers,  all  free  from  arsenic. 

SPECIAL  FACILITIES  FOR  PRINTING  ARCHITECTS'  PRIVATE  PAHERNS. 
Practical  Drawings  made  from  Rough  Sketches. 

Trade  Agents  for  the  sale  of 

W^ATTS    &  CO.'S.,   PRIVATE   PATTERN    WALL    PAPERS, 
Designed  and  Coloured  by  the  following  Eminent  Architects: — 

G.  P.  BODLEY,  Esq.,  A.R.A.,  T.  GARNER,  Esq.,  &  G.  GILBERT  SCOTT,  Esq. 

ALSO  AOBNTS  FOB  AND  PBINTBR8  OF 

Mr.  JOHN  ALDAH  BEATON'S  PRIVATE  PATTERNS  OF  WALL  &  CEILING  PAPERS. 


PBIZE  KEDALS  AVD  AWABDS : 


Society  of  Arts,  1849.  London,  1851.  New  Zealand,  1865.  Dublin,  1865.  Parle,  1867  and  1878. 
Sydney,  1879.  Sanitary  Institute,  1879  Melbourne,  1880.  Adelaide,  1881.  International 
Medical  and  Sanitary  Congress,  1881.  Bradford.  1882.  Christchurcft  (N.Z.J  1882.  Amster- 
dam, 1883.    National  Health  Society,  1883,  for  Paper  Hangings  free  from  arsenio. 

N.B.— A  Prise  Medal  was  awarded  by  the  Sanitary  Inatitate  of  Great  Britain 
in  1879.  for  "  Paper  Hangings  free  from  Arsenic,*'  after  an  exhaustiye  examination  by  their 
Analysts  of  a  large  number  of  Samples  cnt  from  Pattern  Books  extending  over  a  series 
of  ten  years;  and  we  also  received  an  *' Award  of  Merit"  from  the  Jadges  at  the  Inter- 
national Medical  and  8anltary  Congress,  1881,  and  a  Special  Certlflcate  at  Newcastle  for 
sixnllar  papers. 

MANUFACTORY  AND  SHOW  ROOMS, 

110,  HIGH  STREET,  NEAR  MANCHESTER  SQUARE,  LONDON,  ¥. 

Dealers  in  aU  kinds  of  Machine  Papers.    Special  terms  for  Export, 
t^^  Sole  Address.   Write  for  Patterns.  No  Travellers  employed. 


For  the  awards  given  by  the  Institute  see  Appendix,  page  (21). 


Medal  awarded  by  Sanitary  Institate,  i882;  and  Special  Certiflcate  awarded  by 

Sanitary  Institute,  1883. 


THE  RAIN-WATER  SEPARATOR 

REJECTS  THE  DIRTY  AND  STORES 
THE  PURE  WATER. 

Ist.  It  prevents  the  first  portion  of  the  rainfall  (which  brings 
down  impurities  from  tne  roof)  passing  into  the  storing  tank. 

2nd.  It  cants  after  a  certain  quantity  has  passed  through,  and 
stores  the  water  when  the  roof  has  been  washed  by  the  rain. 


For  Roof  600  to  1000  ft.  area    &l  10 
„    „  1000  to  2000  ft.  „     £8    5 


For  Roof  2000  to  3000  ft.  area  £4   0 
„    „  3000  to  4000  ft.    „    £4  IS 


The  Patentee  will  be  pleased  to  .supply  Members  of  the  Sanitary 
Institute  with  Separators  on  loan  for  six  months  with  option  of 
purchasing  or  returning  them  free  of  cost  at  the  end  of  the  trial. 


C.  O.  ROBERTS,  Ha43lemere,  Surrey,  England. 

THE  PARKES  MUSEUM, 

MUSEUM,  LIBRARY  AND  LECTURE  HALL, 

74a,  MARGARET  STREET,  REGENT  STREET,  W. 


Annual  Membership,  £1  Is. 


Life  Membership,  £10  10s. 


The  MUSEUM  is  open  Daily  from  10  a.m.  to  7  p.m.,  and  on 
Mondays  and  Saturdays  to  9  p.m. 

Free  to  the  public  from  5  p.m.  to  7  p.m.,  and  on  Mondays  and 
Saturdays  from  2  p.m.  to  9  p.m.  A  charge  of  Sixpence  is  made  at 
other  times,  except  to  Members. 

The  LIBRAET  and  EEADIXG  ROOM  are  open  DaDy  from 
10  a.m.  to  7  p.m.  for  the  use  of  Members  and  others  recommended 
by  Members.     • 


Secr£tabt : 
E.  WHITE  WALLIS, 


For  the  awards  given  hy  the  Inetittde  see  Appendix,  page  (32). 


By  ippointment  to  the  War  Office,  and  Contractors  to  the  Admiralty. 


O.  KITE  &  Co., 

CONSULTING  L  PRACTICAL  ENGINEERS, 


FOB 

I 


VENTILATING,  HEATING,  LIGHTING. 

AND 

SMOKE  PREVENTING  OPERATIONS, 

117,  CHALTON  STREET,  LONDON,  N.W. 

AW^ARDS. 

%LTArmn  ventilators  for  drains. 

»fr*' '  KITE'S  VENTILATORS  FOR  CHDRCHES. 

M/,?oT"  KITE'S    VENTILATORS    FOR    ROOMS, 
If  S/       PUBLIC  BUILDINGS,  &c. 

MediGalj  and  ' 

rCi;/,/-  KITE'S  PATENT  ALBERT  CHIMNEY  CDPS. 

bit  ions. 


For  Particulars  of  Public  Buildings  to  which  these  have  been 
supplied,  Testimonials,  Prices,  &c.,  apply  to — 

C.  KITE  &  CO., 

Contractors  by  ippointment  to  War  Office,  Admiralty,  Office  of  Work,  &c. 

CHRISTOPHER  WORKS:  CHALTON  STREET,  LONDON,  N.W. 


For  the  atoards  given  by  the  InetittUe  see  Appendix^  page  (19). 


THE  SILICATE  PAINT  COMPANY 

(J.  B.  OBB  &  CO.,  Proprietors), 


PATENTEES   AND   SOLE   MANCPACTCRERS   OF 


HYGIENIC  PAINTS  AND  COLOURS, 


FOR  ALL  PURPOSES  AND  CLIMATES, 


AND  OF 


"  ORE'S  CHARLTON  WHITE," 

THE  FAMOUS  EIVAL  TO  WHITE    LEAD  —  INNOCUOUS 

IN  CHAEAOTEB— UNCHANGEABLE  IN  COLOUE— 

ECONOMICAL  &  DUEABLE ; 

ALSO  OF 

"  D  U  R  E  S  C  O," 


A  washable  Tempera  Paint — a  Distemper  Treatment 

superior  to  oil  paint  in  its  effect,  and  at 

ONE-HALF  THE    COST. 


CHIEF  OFFICES  &  WORKS :  CHARLTON,  London,  S.E. 

CITY  OFFICE :— 46,  CANNON  STREET,  LONDON,  E.C. 

BRANCHES:  LIVERPOOL— Spekeland  Buildings, 

Canning  Place. 

GLASGOW— 173a,  St.  Vincent  Street. 


Fi/r  th»  aaardi  given  by  the  ItutituU  ten  A}ipaidix,pagf»  (23)  and  (33), 
Jalronistb  bg  ^ogallg,  tfet  JobililB,  tfet  |Btl>ual  |xo£«Bura.  *t. 

THE    "  EXCELSIOR  " 

PATENT  SPRING  MATTRESS 

AWARDS.  ^^- 

—  14 

'0  PRIZE  CERTIFICATES 

MEDALS.  OF  MERIT. 

»»JJRSSS  on  poUthii  tiUh-pint  fnmi.    Ms*,  sny  iiio  to  fl(  -oed,  6'»«,  or  i™  6«tfile«tt. 

The  principle  of  emui&ement  permits  the  free  moTement  of  one  eleepor  without 

inoonyenience  to  the  other,  admita  of  complete  isolation  of  each,  and  efiectually 

prevaiU  deprrttion  in  the  ceTitrt. 

THE   "EXCELSFOR^   INVAlTd    OHAIR. 

THE    "EXCELSIOR"  pport.castore.snd 

oen  »«T  '*"''•  BD''''''°B  *•>« 

otU-ntBI.  („  ^y  angle. 

The  lec-Hupport 

THE  "MAUOCK"  when  letaifled, 

BED-REST.  Miteaailycaabe, 

formn  an  admii^ 

For   supporting    an  able  Bed-rest 

Invalid  when  in  had.  Madein  Hahoo- 

Adjustable  to  various  ans,    WjIlnut, 

angles.  and  Oak. 

THE    "EXCELSIOR"    INVALID    BED. 

THE   "MATLOCK"  INVALID  COUCH. 
THE    "EXCELSIOR"    INVALID   COUCH. 

„    .    .  An   elegant 

With  Swivel  ^d    neeful 

arrangement  article  of 

reducing  Furniture 

length  from  made  in 
«ft.  Sin.  to 

4ft.  Sin. 

^owTe'Sh^  PrrcH-  Pise, 

(notreducible)  ItUTATiox 

«'*■»'"■'<>"«■  BBONY. 

RETAIL    FROM    CABINET  MAKERS,    UPHOLSTERERS,    ftc. 

Illuilrattd  Dtacriptivt  Circulars  and  Prict  Lists  from 

CHOELTON    &    DUG-DAXjE, 

19,   Blackfriars   Street,   Manchester. 


Ma  HOG  ANT, 

Oax, 


^ . 


i 

u 

1^ 


-^ 


